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Most mowers cut the grass | 
and let you take care of | 
the clippings. This | 
Bolens 22” Mulching 

Mower has an exclu- 
sive multi-pitch blade 
that cuts the grass, 
then cuts and re-cuts 
the clippings into 
tiny particles. 

These particles are 
blown down into 
your lawn—where 
they decompose 
into a rich mulch. / 

Out of sight. 5 — 
You have no 
cumbersome 
bags to empty. >> 
No clippings © %° 
to rake. p 
The job is 
finished in 

one pass. 


Since this mower doesn't 
throw out clippings, it has 
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BOLENS? 
FMC: CORPORATION9 


A good. yardahead 


no discharge chute. 
You mow with greater 
safety. And trim with 
both sides of the 
mower. It has an 
adjustable handle. 
Console-mounted 
controls. Front wheel 
drive. It's also avail- 
able in 22” and 18” 
hand-propelled 
models. You'll find 
the same quality 
and ingenuity in 
Bolens tractors, 
riding mowers, 
snowthrowers; 
mulcher/bag- 

SS gers and tillers: 
Built to keep 
you a good 
yard ahead. 


. Weran one of the toughest | 
rallies in Europe on passenger car tires. 


Sears Steel-Belted Radials took 
on the Rally of the Acropolis 1972. 
A rally so tough, that of the 98 cars 
that started, only 14 finished. But 
this Datsun finished near the top 
— running on Sears Steel-Belted 
Radials. Tires you can buy for 
your own car. 

It took three days of tortuous 
driving over the rutted twisting 
roads of Greece to run this rally. 
From Athens, through the rugged 
mountain passes of the Pelopon- 
nesus, and back again. Tires were 
changed in accordance with rally 
procedures. 


What makes Sears Steel- 
Belted Radials so special? Two 
flexible steel belts for impact 
strength, wrap-around radial de- 
sign for road-hugging traction, 
over seven years of proven per- 
formance on all kinds of roads— 
all combine to make this possibly 
the toughest, best handling tire 
you've ever driven. 


Two Steel belts 


It's the same tire that's been 
driven over 70,000 miles on 
American highways. Of course, 
like any tire, the mileage you get 
depends on how you drive. 

For more details and official 
FIA rally results pertaining to 
Sears tires write Sears, Roebuck 
and Co., Dept. 695, 303 East Ohio, 
Chicago, Illinois. 


Tire and Auto Centers 


Sears Steel-Belted Radial. 


Proven for toughness, traction and mileage on the tough roads of the world. 
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This is a stripped-down 
Subaru Station Wagon 


This is a fully-equipped 
Subaru Station Wagon 


Here’s what you get: 


1. Front wheel drive. 
2. AM pushbutton radio. 
3. 4-wheel independent suspension. 
4. New 1400cc engine. 
5. Whitewall radial tires with styled covers. 
6. Rack and pinion steering. 
7. MacPherson Strut front suspension. 
8. 4-speed synchromesh transmission. 
9. Tinted glass all around. 
10. Economy—up to 30 mpg on regular. 
11. Fully-reclining, high-back bucket seats. 
12. Undercoating and nylon carpeting. 
13. Cigarette lighter. 
14. Flow-through ventilation. 
15. Heater and defroster. 
16. Impact-absorbing steering Wheel. 


17. Bumpers that qualify for insurance discount. 


18. Fire-retardant upholstery. 
19. Recessed door locks. 


20. Hatch & tailgate for height & low-lift loading. 


21. Floor-to-dash center console. 

22. Adjustable heavy-duty suspension. 

23. Meets newest U.S. emission standards. 
24. 12-month warranty. 


Here’ s what you get: 


. Front wheel drive. 
. AM pushbutton radio. 
. 4-wheel independent suspension. 
. New 1400cc engine. 
. Whitewall radial tires with styled covers. 


. MacPherson Strut front suspension. 
. 4-speed synchromesh transmission. 
. Tinted glass all around. 

. Economy—up to 30 mpg on regular. 


^ 
3. 
4. 
5. 
6. Rack and pinion steering. 
7. 
8. 
9. 
10. 


11. Fully-reclining, high-back bucket seats. 

12. Undercoating and nylon carpeting. 

13. Cigarette lighter. 

14. Flow-through ventilation. 

15. Heater and defroster. 

16. Impact-absorbing steering wheel. 

17. Bumpers that qualify for insurance discount. 
18. Fire-retardant upholstery. 

19. Recessed door locks. 

20. Hatch & tailgate for height & low-lift loading. 
21. Floor-to-dash center console. 

22. Adjustable heavy-duty suspension. 

23. Meets newest U.S. emission standards. 

24. 12-month warranty. 


Our extras aren’t added on; they’re built in. 


The only thing missing is you. Set up a test drive with your local Subaru dealer. 
More than 500 dealers coast-to-coast. Call 800-447-4700. In Illinois 800-322-4400. 


The front wheel drive > Subaru. 


The car for people who know all about imported cars. The car for people who never considered one. 
From $2196. Pius dealer prep.. treight, state and local taxes, if any. Custom designed air conditioning and other accessories available. 
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with RAPALA lures 
the fish are always biting 


If you're like most fishermen, your desire to catch fish far out- 
weighs the fish you catch. ‘So, catch on to Rapala, fast becoming 
the most popular lures in the world. 

Hand made and precisely balanced for true live bait action. 
Rapala lures float. flutter, sink and swim. But mainly, 
Rapala lures catch-fish. Fresh water fish, salt water fish, 
big fish and bigger fish, by putting the expert where it 
belor on the wet end 
of the line. Rapala, get yours 
wherever tackle is sold. 


Write tor: New Field and Stream 
Fishing Contest entry blanks, 
Normark catalog and 
пем "Proven Fishing 
Methods" booklet —25*. 


tneve. Effective when trolling for deep. 

schooled feeders or deep water trophies. 
Diver pups rest, dives almost Proven killer for Bass, Walleye, Salmon, 
vertically to 15 feet or more upon re- Trout and other game fish. 


Noriimark 


neapolis, Minn. 55423 


1710 East 78th St., 
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Are You Moving Soon? 


If you are planning to move, 
ATTACH please notify us 6 weeks in 
LABEL | advance and we'll make 


HERE | sure your subscription 
| moves with you. Please use 
| this form and attach your 

magazine address label. 


Name 


New Address 


City State Zip Code 


Moving Date 
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ә?“ Rust blooms x 


in the Spring, too. 


That's why you need The Rust Buster: 
new formula X-0 Rust for all-weather 
protection; fresh new 

beauty for tools, gutters, | 

gym sets, ironwork, | 
anything metal. 


One coat stops rust on old surfaces, 
never lets it start on new metals. 

dherence to wood, c 
isonite, too, Comes ready to use 
in 17 most-wanted colors. Pt.. . . 1.65 
Qt. 2.69 Gal. 7.49 
16-02. aerosol X-O Rust 1.79 


Tru-Test Supreme 
Polyurethane Varnish. 
Hammer-hard protection 
for all woods; won't chip, 
crack, mar or peel; lasts 
twice as long as ordinary 
varnish. Perfect water- 
proof sealer for marine 
and outdoor finishes. 
Deep, long-lasting beau- 
ty for fine furniture, 
floors and paneling in- 
doors. Gloss, satin or 


OIL BASE 


REDWOOD STAIN 


| 
| 
| 
| 


Tru-Test Redwood Stain 
puts new life into picnic and 
patio furniture, exterior wood. 
trims, indoor surfaces. Easy 
and economical to use, pene- 
trates deep into woodgrain 
for long-lasting protection. 


speci 1499 


HARDWARE STORES 


Cotter & Company 100% Dealer-Nwnad General Niras Chiraon 111 БЇБЇ 
This One 


Tru-Test Paints sold excl 
Dealers who own their 
"Paint" i 


N3 


(ШШ 


HS-LBA-672W 


‘CAR BUYING 


МАРЕ EASIER 


irrreuarr єз cesser aii 


Thinking about 
buying a new car? 
This free book 


can help you make 
the right choice. 
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For your free copy, wri 
Ford Motor Company Listens 
P. O. Box 1958 

The American Road—DH 
Dearborn, Michigan 48121 


OM. DM. gDr. 
Name 
Address Apt. No. 
City State Zip 
Phone 
«has a better idea 
(we listen better) 
بی‎ | 
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PS Readers Talk Back 


Where you voice your 
views ... and the editors 
do the listening 


Mechanized environment . . . 

"How I Carved Out a Home in Can- 
ada's Arctic Wilderness" [Oct. '72] 
points out why many people who are 
concerned with the continued existence 
of many natural areas have become so 
opposed to the use of machines in un- 


spoiled or relatively wild areas. Ralph 
Plaisted damaged an area of the fragile 
Canadian Arctic environment in a man- 
ner that will require centuries to heal. 
His reason for doing so was merely to 
salve an overswollen ego and he has 
managed to convince himself that he is 
capable of survival in such an environ- 
ment, but all he really proved was that 
he is as dependent on civilization's ma- 
chines, fuel, and food as any inhabitant 
of a city. 

Lee Ооибнтү, Bellingham. Wash. 


Do we need a seat-belt law? 


Re your item about seat belts in 
"What's News" [Jan.]: Before you cat- 
alog me as just another one of those 
"stubborn motorists" who refuse to wear 
seat belts, let me assure you that I am 
in agreement with regulations requiring 
safe tires, brakes, uncluttered vision, or 
any other features that may contribute 
to the prevention of damage to the life 
or property of the other person. 

However, I feel that my right to de- 
cide what is or is not good for my per- 
scnal self is inviolate, and in no way 
to be infringed upon. If you want to 
strap'yourself in your car with seat belt, 
shoulder harness, or fish net, that is 
your business. And though I may agree 
with your choice, I would not pass any 
judgment on your right to decide your 
own personal fate. 

CaRL REPLOGLE. Edwardsburg, Mich. 


. . . I read with interest your com- 
ments on the question of whether or not 
we need seat-belt laws. You report that 
the law in Australia is working. Isn't it 
difficult to enforce a law such as that? 

KENDALL FLoyp, New York, N.Y. 


Yes, but the results were still posi- 
tive. Pete Nixon, Minister for Shipping 
Transport in Australia, reports, “The 
percentage of belt-wearing is very high 
indeed, even though we've not been too 


rigid on enforcement—85 percent in the 
metropolitan area, 64 percent in the 
rural areas. Casualties are down very 
dramatically." 


More on digital watches 
"Behind the Dials of the New Battery- 
Operated Watches" [Nov. '72] has one 
grand understatement. Your caption on 
the Pulsar watch says the IC chip “con- 
tains hundreds of transistors." It does, 
in fact, have 1200. Also, you didn't men- 
tion Pulsar's innovative circuit, which 
senses the ambient light and adjusts the 
displays correspondingly. And while 
you mentioned the liquid crystal's lim- 
ited life span (two to five years) you say 
nothing of the light-emitting diode's 
virtually unlimited life. Taking life- 
time. readability, and reliability into 
account, I think LED displays are bet- 
ter than LCs. 
WILLIAM SCHMIDT, Miamisburg, О. 


Big boom in calculators 
In "Look-A $100 Mini-Calculator" 
[Jan. '72], delivery of 20,000 Ragen cal- 
culators was expected to begin that 
month. As of July, 1972 Ragen was still 
unable to begin delivery to customers. 
Since that time several other companies 
have introduced pocket calculators for 
under $100. What ever happened to the 
Ragen? 
PAuL Pnorr. San Antonio, Tex. 


The Ragen people tell us they're hav- 
ing trouble producing the microelec- 
tronic chip. They expect to have the 
unit available shortly. See the detailed 
report on the Ragen and other calcu- 
lators in this issue. 


Three-wheel cycle 
Here's a photo of the “three-wheeler” 
I built from a small motorcycle. It's 


great for touring fairs and outdoor 


events. Speed? A slow walk to about 
35 mph. 


О. К. PANKRATZ, Tulsa, Okla. 


Brake mistake 

Please recheck Smokey’s answer to 
James Chalupsky [Jan.]. I have always 
taught my students it is drum brakes 
and not disk brakes that require a re- 
sidual check valve. Smokey knows this, 
but someone on your staff evidently 
does not. Your statement, if true, would 


Winchester and Western extra-power 22s 
have all the flat-shooting, power-packed, 
high-velocity performance you'd expect 
from any ammunition marked Super-X. 


Each offers the utmost you can get from a 
22 Short, Long, or Long Rifle, in the original 
brand of long-range power that’s never 


been topped. 


Super-X. . . the name that means "extra power" 
now in both Winchester and Western brands. 
For years hunters who require the most power- 
ful ammunition have relied on Super-X to bring 
down big game, or high flying waterfowl. This 
same kind of reliable Super-X extra power goes 
into our high velocity Super-X 22s too, to give 
you a cartridge that hits with impressive power 
for a rim fire... perfect for small game, pests or 
varmint hunting. 


1. Exacting bullet weight and contour. To ensure 
all the long-range, wind-bucking accuracy you 
need, to go along with extra power, Super-X bul- 
lets are made to exacting standards of weight 
and contour, so they'll hit where you're holding 
for elusive rabbits or wary squirrels. Bullets are 
available in Short, Long, Long Rifle, Lubaloy or 
Kopperklad coated for better performance. 
Hollow points, too, in Short and Long Rifle. 


2. Precision-formed brass case. There's 
only one brass good enough for Super-X 
ammunition...the brass we make ourselves 
in our own brass mill. It’s a special cartridge 
brass that's drawn and shaped to perfec- 
tion. You get the same kind of precision 

in a Super-X 22 case that goes into 

our largest center fire ammunition. 


| 


Ask for the new 
High Strength Plastic 100 pack 


3. Clean, progressive-burning Ball Powder. A 
superior smokeless propellant, Ball Powder is 
the result of an exclusive Olin manufacturing 
process, and has been proven by sportsmen 
around the world for more than 30 years. Ball 
Powder provides highly uniform ballistics that 
are especially important for 22 accuracy... and 
gives clean-burning, controlled ignition for pro- 
gressive burning and fast barrel times. Each 
Super-X Short, Long, or Long Rifle bullet is 
powered by a custom-formulated load of Ball 
Powder, that’s custom-measured for optimum 
velocity, accuracy, and performance. 


4. Non-corrosive priming. Consistency is the 
name of the game in compounding the priming 
that's carefully spun into the rim of every Super-X 
22 гіт fire cartridge. Consistency means exactly 
the same primer ignition impulse every time you 
pull the trigger on Super-X . . . and that spells 
tight groups at all 22 rim fire ranges. Consistency 
also means non-corrosive performance you can 
count on in any weather, for hunting, plinking, or 
target shooting. Super-X is available now in 
both Western and Winchester brands. New 
plastic, all-weather 100-pack also available. 


WINCHESTER- 2am. 275 Winchester 
Avenue, New Haven, Connecticut 06504. 


winchester 


the way you 
= want w 9 
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Try the 
Finish Fixers 
from 


AM 


Americas First 
Name in 
Home Fixup 


PANEL-NU™: the wood panel fixer. 
Spray it on and wipe it off to clean, 
beautify and restore paneling and 
other finished wood surfaces. Hides 
scuffs and scratches on paneling, 
cabinets, trim and moldings. 


INDO™ Satin Finish: the finishing 
fixer. Easy way to put that rich, mel- 
low look on wood surfaces. Gives a 
deep satin-like glow to cabinets, fur- 
niture, antiques. Brushes smoothly. 
Dries fast. 


DERUSTO® Enamelized Spray: the 
rust fixer. Prevents rust, stops rust. 
Has rust preventive primer built into 
every color. Beautifies and protects 
new or rusted metal surfaces. Avail- 
able in 23 handsome colors and clear 
finish. 


DAP Inc., Dayton, Ohio 45401 
m Subsidiary of ough. Sec. 
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PS Readers Talk Back 
[Continued from page 6] 


mean the disk-brake pads, having no re- 
tracting springs, would continuously be 
rubbing on the rotor even when the 
brake pedal is released. 
Harry С. Hitt, Milwaukee Area 
Technical College, W. Allis, Wisc. 


Sorry about that. You're right. We 
goofed when we got hold of Smokey's 
manuscript. 


Pipeline and the environment 

Congratulations are in order for Jo- 
seph Brown's story “Alaska Pipeline 
Plan Spins Off a Science Bonanza” 
[Jan.]. It was a very fair treatment of 
what many consider a controversial sub- 
ject. Let's hope that the proposed re- 
routing will be beneficial to the environ- 
ment and wildlife. 

KATHLEEN KARENSON, Amherst, Mass. 


His canoe goes sailing 

Enclosed is a photograph of the sail- 
ing rig I made from “The Redwood 
Canoe Goes Sailing" [Aug. 70]. The 


original plans were for a 16-foot red- 
wood (from a previous PS story) but 
with a little modification, I was able to 
fit the add-ons to a 17-foot aluminum 
canoe. I made the sail from ripstop 
nylon. She handles easily and it takes 
only minutes to convert the canoe into 
a sailboat. 

JOHN Kine, Dublin, О. 


Pickup-camper weights differ 

The Norbye-Dunne report “'73 Pick- 
ups: Can You Safely Haul a Camper 
With Them?” [Dec.] was very timely. 
However, considering that your tests 
showed sizable differences in handling 
stability between truck makes, I ques- 
tion the validity of the results based on 
four completely different campers as 
test loads. 

Wouldn't it have been more logical 
to have used identical camper loads, 
since the purpose was to test the safety 
and handling of the pickups? Campers 
are built with material differences in 
gross weight and even have different 
centers of gravity. Choosing a single. 
popular camper would at least apply its 
own peculiarities evenly to all trucks 
tested. 

RICHARD Scorr, Fairbanks, Alaska 


New intermediates: shapely monsters? 


Norbye and Dunne first say that the 
intermediate coupes [Jan.] *make a lot 


of sense," but then proceed to point out 
a long list of weaknesses, including poor 
rear visibility, cramped back seats, diffi- 
cult access, and ridiculously low gas 
mileage. Do these shapely but inefficient 
monsters really make sense? The love 
affair between American motorists and 
large two-door cars simply means that 
styling still wins out over all other con- 
siderations. We are, on the whole, the 
least sophisticated, least utility-oriented 
car users in the world. 

RicHARD W. REES, Wilmington, Del. 


- The new intermediates look pret- 
ty ‘bad in the fuel. -economy and visibility 
departments, but they're all pretty 
roomy (each had a "very good" rating). 
I own a Chevelle and I'll take any of 
the intermediates before I drive a small, 
unsafe foreign job. 

JEFF Jones, Hamilton, N.Y. 


Where's the McCulloch engine? 

Some time ago you had an article on 
the McCulloch snowmobile engine [“Ѕи- 
per-Scavenged Snowmobile Engine,” 
Dec. '70]. I thought it would be a real 
hit in the snowmobile industry because 
it was supposed to cure vibration prob- 
lems. Whatever happened to it? 

Косев SMITH, Tomahawk, Wisc. 


Our sources say that several snow- 
mobile makers are testing it. It may 
emerge in time for the '74 season. 


Dr. Land's expensive miracle 
Your "Inside Story on the Pocket 
Polaroid SX-70 Camera" [Jan.] was a 
good report on what appears to be a sig- 
nificant advance in photography. How- 
ever, I think the camera will be a bust. 
Although the list price is quite reason- 
able ($180), 69 cents per print is just 
too expensive. Until the cost of the film 
decreases (if it ever does), you're still 
far better off using a 35mm camera and 
waiting for your photos. 
Ешлотт HANNAH, Brooklyn, N.Y. 


. Your story on the SX-70 camera 
considered it a "garbage-free" system 
that should delight any environmental- 
ist. This is true only of the develop- 
ment processes. It would be a real 
environmental boon if Polaroid provid- 
ed for the return of empty film packs 
for recycling, especially the chemical 
battery. Development of a rechargeable 
flash unit for this camera (which would 
eliminate throw-away flash bulbs) would 
also make the camera more ecologically 
sound. Is there any possibility of a fol- 
low-up on these ideas? 

DARREL SNYDER. Croyden, Pa. 


Polaroid is exploring ways of recy- 
cling the battery with various interested 
parties but has nothing official to say as 
yet. There is no word on an electronic 
flash unit, but it seems possible. 


Want to get something off your chest? 
Write “PS Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


“Look who’s 
smiling i! 
now!" 


Sometimes a man sets his ambitions high 
enough to make skeptics smile. But how often 
he the last laugh! “At the time I started 

lying with LaSalle, | was working as a fac- 
tory clerk. Before completing the course | was 
transferred to cost accounting and my salary 
was increased by $1800. Now, having com- 
pleted the course, I'm in charge of the depart- 
ment and headed for the five figure bracket. 
LaSalle's course helped me pull myself out of 
a boring and ill-paid job into a position of al- 
most unlimited opportunity.” 


= = = mm = 
MAIL THIS HANDY POSTAGE-PAID COUPON-ENVELOPE 


Cut coupon along dotted lines, fill in your name and address . . . fold, seal (tape, 


Ш Paste or staple) and mail. No stamp or envelope is necessary. 
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М D Other О Complete Training 
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a little of your spare time. W O Compete Training 


LaSalle has been a leader in home edu- Ш Мнн 


cation for more than sixty years, enroll- EL 
ing over 2,000,000 ambitious men and 
women in its many courses. You study 
under the supervision of LaSalle's expe- 
rienced faculty. Upon satisfactory com- 
pletion of your study, you receive the 
LaSalle diploma—a respected credential. 
Mailing the LaSalle postage-paid 
coupon alongside may be the first step 
toward preparing yourself for a better 
job, higher pay, and the many good 
things that go with success. Simply check BUSINESS REPLY MAIL 
the program in which you are most inter- No postage stamp required if mailed in the United States 


Dept. 87-067 


Zip 
540 FOLD HERE (DO NOT CUT) SEAL AND MAIL TODAY — NO STAMP NEEDED. 


FIRST CLASS 
PERMIT NO. 27 


CHICAGO, ILL. 
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ested, to receive a valuable free booklet سڪ‎ 

describing the opportunities in that field. s " — 

There is no obligation. LaSalle, 417 S. Postage will be paid by — 

Dearborn Street, Chicago, Illinois 60605. LASALLE EXTENSION UNIVERSITY =" 
A Correspondence Institution 

== = 417 5. DEARBORN STREET ранних 

Май this postpaid coupon CHICAGO, ILLINOIS 60605 —— 

for FREE Booklet. There is — 


no cost or obligation. 
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2) STEREO LPS OF 


WORTH UP TO $152.50 


س 50 


Counts as 2 records 
and as 2 tapes 


s2re 
Counts Bei e 


X 


2158 ROD STEWART 9127 OSMONDS 3333 SONNY & CHER 7829 STH DIMEN. 0915 HEAVY CREAM 5629 AL GREEN I'm 5602 SAVOY BROWN 
Never A Dull Crazy Horses MGM АІ i Ever Need is SION Greatest Hits 215 & 2 tapes Still in Love With Liom's Share Parrot 
Moment Mercury You К On Earth Bell Polydor You Hi 
5534 TEN YEARS 

5814 KRIS KRISTOF- 4638 RICK SPRING- 7272 THE SOUNDS 0816 STAN KENTON 

7717 DAVID CASSIDY 4654 GLEN TRAVIS AFTER Alvin Lee & 
FERSON Border Lord FIELD Beginnings OF LOVE . . А То Today 2 LPs & 
Monument Capitol "Е Rock Me Baby Bell Zuz Yorkshire e 2 tapes London р 


1119 JAMES GANG 14188. В. KING 


See why 4,000,000 Record and Таре Buyers Paid a Lifetime Membership Fee to Pasin’ Thru АВС 


Join RECORD CLUB OF AMERICA when Other Clubs Would Have Accepted Them FREE! 6686 TEMPTATIONS 4668 ANNE MURRAY 
ML rections Annie Capitol 
CAN YOU PICK MUST YOU BUY A | HOW MUCH MUST id 
"шш. | wahr | FULL TOUR Nr Kos Eis m 0635 ISAAC HAYES — The Good Things In 
AO, | ын |н, | stout | алеся таа» | WARN? | Shaft 2 LPs & 2 Life MGM/Verve 


tapes Enterprise 
$827 BOOTS RAN- 


2796 A TRIBUTE TO DOLPH Plays. 
BURT BACHARACH Great Hits Ot Today 
Scepter Monument 


6806 CRUISIN’ 1962 

Rock 'N' Roll History — SONGS QE WOUDY 

Increase GUTHRIE 2 LPs & 2 
tapes Vanguard 

9058 2001: A SPACE 


ыы 9191 PORTRAIT ОР 


SAMMY DAVIS JR. 
MGM 


1433 THE GRASS 

ena 
г 

И 3761 TEDDY WILSON 

With Billie In Mind 

1480 JIM CROCE You Chiaroscuro 

Don’t Mess Around 


Е T ont М 
RECORD | i | SERE pec mom во" 777 GonsPELL 
CLUB OF ^ HE E | ШУ АКЕ riginal Cast Bell 
AMERICA a б nates aly, wen you 5547 THE MOODY 
ae Sui em BLUES In Search Of 3700 JAMES TAYLOR 
The Lost Chord & The Flying 
Deram Machine Euphoria 


Record Club of America -The World's Largest 


and Lowest Priced Record And Tape Club 
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tain | Af | 
cassette WI 


TO BUY ANYTHING EVER! 


Make Your Own Membership in Record Club of America 


YES! Now you can “Make Your Own Membership” Offer in Record Club of America! Choose up to 25 Stereo LPs (worth up to $152.50) or up to 15 


‘Stereo Tapes (cartridge 


or cassette, worth up to $108.70) FREE—as your welcome gift for joining. Pick your FREEs from the Top Hits here. Or, if 


you can't find the full amount, choose the ones you want now, and check the appropriate box on the Order Form—we'll mail you immediately the 
“Expanded Choice” List, with hundreds of Top Hits to select from. All this with NO OBLIGATION TO BUY ANYTHING EVER! 


BLOODROCK 


ds 
nis 52 اس‎ 
Sud as 2 


ў 


4611 BLOODROCK 


5520 THE MOODY 0385 JOAN BAEZ 7 7720 PARTRIDGE 


BLUES Days Of BALLAD BOOK 2 LPs FAMILY At Home Passage Capitol 
Future Passed Deram & 2 tapes Vanguard With Their Greatest 
Hits Bell 
Emerson Lake & Palmer 


5322 JOHN MAYALL 
Jazz Blues Fusion 
Polydor Cotillion 


5111 EMERSON LAKE 
& PALMER Trilogy 


8178 THE WHO. 
Who's Next Decca 


4624 RASPBERRIES 
Capitol 


9028 THE MIKE 
CURB CONGREGA- 
TION Song For A 
Young Love MGM 


6905 RAMSEY LEWIS 
The Groover 
Cadet 


1037 STEPPENWOLF 


8401 NEIL DIAMOND 
Gold ABC/Dunhill 


Moods Uni 
spe cossy gare: 
Just For, Laugs” 


2 LPs & 2 tapes 
Scepter 


"MAKE YOUR OWN MEMBERSHIP" RECORD AND TAPE CLUB 


Free LP/Tape & Savings Chart 
Choose Any 


One Offer Worth Up To Membership Fee 
5 FREE LPs or 
3 FREE Tapes b ONLY $5.00 
ЕЕЕ Tapes. ONLY $10.00 
S FREE. Tapes $92.70 ONLY $15.00 


25 FREE LPs or 
15 FREE Tapes 


4641 BEST OF THE 
BEST OF MERLE 
HAGGARD 

Capitol 


1044 BEETHOVEN 
Piano Sonatas 
Yorkshire 


0829 THEM featuring 
VAN MORRISON 

2 LPs & 2 tapes 
Parrot 


$152.50 ONLY $25.00 


See how your savings increase if you select an offer with more FREE Hits. Note how each 
successive membership is an exact multiple of the base offer...yet each higher step 


[р ү to take ир to $59.80 MORE in FREE LPs and Tapes. At the peak plateau, 

pocket up to $152.50 in FREE Hits... for NET SAVINGS of no less than 
$127. 50! AND Yi YOU ARE NOT OBLIGATED TO BUY ANOTHER LP OR ТАРЕ FOR THE REST 
OF YOUR LIFE. Buy 1, buy 100—or buy none at all—you call the shots. Scooj these 
Incredible savings NOW by choosing your membership offer on the special Order Form 
at гів! 


AT LAST A RECORD AND TAPE CLUB WITH NO "OBLIGATIONS"—ONLY BENEFITS! 
Ordinary record and tape clubs not only make you LOOK WHAT YOU GET 


choose irom a few labels, they make you buy up " 
fo ^12 records or tapes a year, And i you dont PM Je 25 vaio 16 5 тароз (cae 


'assette), 
fem you dont want and abil fr oy gs absolutely no culation 1 to „ы anything ever! 


6884 CHUCK BERRY 
The.London Sessions Atlant 
Chess 


We're the World's Largest ALL LABEL Record and 
the LOWEST. EXISTING 


р to 8 
Sale offers hundreds of top hit $5.98 LPs of ALL 
LABELS at an average price of only $2.39 (an 
average Saving of $3.59 per LP)—PLUs get aver- 
age savings of 53,88 on top hit $6.98 tape car- 
tridges and cassettes. Start these giant sa 
now — not after you fulfill your obligation like 
other clubs by taking up fo 25 Stereo LPs or 
15 Tapes (worth up to $152.50) with no obliga- 
tion to buy anything ever! Remember, you can 
even select some FREEs here, and the rest from 
our "Expanded Choice" List which we'll mail to 
you immediately (check the appropriate box on 
Order Form). And now you сап charge it too! 
Moneyback Guarantee if items are returned within 

ays. 


© FREE All-Label Lifetime Discount Membership 
Card—guarantees you brand new LPs and Tapes 
at discounts averaging up to 81%. 


* FREE Giant Master Discount Catalog— World's 
largest master discount catalog of all readily 
available records and tapes (cartridges and cas- 
settes) of all manufacturers, all labels (including 
foreign) . . . biggest discounts anywhere. 


* FREE Disc & Tape Guide—The Club's own Мар. 
azine, and special Club sale announcements 
which’ regularly bring you news of just-issued 
new releases and "extra discount” specials. 


© FREE Subscription to the AAAREHOUSE™—col- 
orful catalog of hip products, plus more FREE 
LPs and Tapes. 


© 1972 RECORD CLUB OF AMERICA #117 


5171 YES Fragile 
Grave Buddah 


RECORD CLUB OF AMERICA 
CLUB HEADQUARTERS №0526 


LI 
[e] YORK, PENNSYLVANIA 17405 


YES—Rush me a Lifetime Discount Membership Card, 
Free Giant Master Discount Catalog, Disc Tape 
Guide—along with a Free subscription to the 
™ Catalog—at the Special Introduc- 
tory Membership Offer of my choice. Also send me 
Free LPs or Free Tapes which 1 have indi- 
cated below (witha bill for te Club's. Standard 
mailing and handling charge). | enclose my Lifetime 
Membership Fee (never another club fee for the rest 
of my life). | am not obligated to buy “ү records or 
tapes—no yearly quota. If not completely delighted 
1 may return items above within 10 days for imme- 
diate refund of membership fee. 
Choose your own Membership Offer 
C5 FREE LPs or 3 FREE Tapes, worth up to $32.90 
($5 membership fee) 
[C 10 FREE LPs or 6 FRE E Tapes, worth up to $62.80 
($10 membership fee) 
[C15 FREE LPs or 8 FREE Tapes, worth up to $92.70 
{$15 membership fee 
[C 25 FREE LPs or 15 FRE! j IRAM worth up to$152.50 
($25 membership fee) 
IMPORTANT! YOU MUST CHECK ONE: 
LP or [Г] 8 TRACK or Г] CASSETTI 


nded Choice" List, with hundreds 
Hits, which | understand | can select 
Your Own Membership” FREES. 


RT/RR/RD/SR Box or P.0. Box 
Street Apt. 
City State Zi 
All Servicemen write 

Soc. 


CHARGE. "т my credit card. 1 am charging m 
membership (mailing and handling fee for eac! 
FREE LP and tape selected will be added). 


Check опе: [] Master Charge [7 American Express 

Acct [)BamkAmericard (7 Diners Club 
Expiration 

Signature. Date — —— 


Please Print Name 
TELL US THE KIND OF MUSIC YOU PREFER BY CHECK- 
ING ONE OF THE FOLLOWING CATEGORIES: 

1 [ROCK FOLK EASY LISTENING, BROADWAY 
SHOWS, MOVIE SOUNDTRACKS 3 [BLUES IAZZ 
4 [] COUNTRY-WESTERN 5 Г) CLASSICAL 

CHILDREN'S. 7 Г) | LIKE ALL THE ABOVE 

8 C] I HAVE NO PARTICULAR PREFERENCE 
CANADIANS mail coupon to above address. Orders 
will be serviced in Canada by Record Cub of Canada. 
Prices vary slightly. 
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Best 
seller... 


reasons 


The world’s most popular pipe wrench. 

Known for the brutal punishment 

it takes and the long service it 

delivers. Here’s why. 

1. Every wrench is work tested before 
shipment. 


2. Unconditional RIDGID guarantee: 
“If this housing ever breaks or 
distorts we will replace it free.” 


3. Full range of 10 sizes: 6” through 60”. 


4. One hand operation: Easy spin, 
non-stick adjusting nut sets quickly 
to pipe size with accurate scale. 
Full-floating hook jaw with patented 
spring suspension then assures 
instant grip ... easy release. 


5. Built-in massive strength: Jaws are 
made of special alloy steel; teeth are 
specially heat treated. Extra tough, 
comfort-grip, I-beam handle has 
enlarged end with handy 


Free Catalog: Covers the | 


Wrenches and famous Pre-Tested | 
Work Saver Tools. Write Dept. 

PS-3, The Ridge Tool Company, 
Elyria, Ohio 44035, U.S.A. 


complete line of RIDGID |} 


New 3-Beam 
Headlight 
for Multilane 
Highways 


By JAN P. NORBYE 
PS Automotive Editor 


Reflector 


N Vertical 
\ Prism 
\ Lens 


ou know from thousands of 

turnpike or freeway miles 
that ordinary headlights are 
all wrong. On low beam, you 
don’t have enough light in- 
tensity or reach to drive safe- 
ly up to the speed limit. High 
beam causes hazardous glare 
for oncoming traffic. 

Now, Westinghouse has de- 
veloped a new three-beam 
headlight with a middle beam 
—the goodie you've been wait- 
ing for. It's used in a normal 
four-lamp configuration. The 
outer units contain double- 
filament (50w) lamps giving 
alternately high or low beam. 
The inside-right lamp has high 
beam only (60w); the inside- 
left lamp has the new middle 
beam (50w). When the mid- 
dle beam is used, the outside 
lamps are on low beam. The 
result: good close-up spread 
and a sharply defined high- 
intensity beam aimed slightly 
to the right. Specially devised 
for turnpikes, the three-beam 
headlights also provide 50- 
percent better beam selection 
in all kinds of driving. 

It’s brand-new, and neither 
the DoT nor the industry has 
had much time to react to it; 
but we think it should be 
made legal, as it constitutes 
a safety advance. The indus- 
try will eagerly provide the 
best headlamps the law will 
allow, so they may become 
standard equipment by ’74. 
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Upper Half of 
Beam Pattern 


Lower Half of 
А Beam Pattern 


Low beam has new distribution pattern for in- 
creased seeing distance and improved recognition 


of objects along the right side of roadway. 


Middle beam is also strictly right-of-center, giving 
longer seeing distances on multilane roadways, 


without causing hazardous glare. 


High beam has intensity concentration on right 
side. Sharp definition minimizes glare despite in- 
crease in maximum intensity. 


Now-A Jet 


Great for fishing or for fun, the Otterbine inboard jet drives a light boat at a good clip. 


You Can Install Yourself 


A rugged four-stroke engine and a 
highly efficient turbine pump team 
up in a new, light, boat jet-drive kit. 
Ideal for weedy or shallow water and 
unusually safe for kids to use, the 
drive has been tested in boat-rental 
and conservation service for several 
years. No claim is made for high 
speed. Most small boats make eight 
to 10 mph with the Otterbine jet. 

The installation can be done by a 
dealer or at the factory, but it's so 
easy you can do it. All that's needed 
are three holes in the transom area 
and mounting-bolt holes. The revers- 
ing/steering lever serves as a tiller, 
but most users rig a remote control to 
a center-seat joystick. 

If you're using your own engine, 
the jet unit alone is $85. Other prices 
range from $152 (314-hp engine and 
jet kit) to $252 (synchro-balanced 8- 
hp kit). Reversing control is includ- 
ed. The same combination is avail- 
able as an outboard for 15" or 21" 
transoms. Otterbine Industries, Mal- 
ta, Ill. 60150.—E. F. Lindsley 


DT 


Cutouts for installation are easily made 
with saber saw. Templates show you where. 


m 


Outboard jet has same low underwater 
profile. Both versions are air-cooled. 


Eight-hp Briggs is shown, but smaller en- 
gines work, Extra: water-cooled exhaust. 


Отагк-ССІ technology has developed 
the highest quality .22 caliber rim- 
fire magnums ever produced. New 
Maxi-Mags have the extra features 


that experienced shooters will ap- 
preciate. 


INTERNAL REINFORCING 
BELT 


“í BONDED JACKET’? 
BULLETS 


SOLID PT. HOLLOW РТ 


CCI OPERATIONS 
BOX 856 LEWISTON, IDAHO 83501 


м OMARK. 


INDUSTRIES 


Sporting Equipment Division 
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Resistance coil of heating element glows 
red when power is applied, But if new 
high-voltage electrostatic probe is aimed at 
the element, the coil begins to darken— 


- 


Metal sheet, heated by propane torch at its 
rear, is chilled by the cooling effect of 
“electric wind” from the probe in front. 
Total darkness is reached in about 30 sec- 
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almost instantly. Static charge of probe has 
cooled area of coil directly in its path. 
Other sections—sides and rear—are ипаї- 
fected and remain red-hot. 


No one knows why, but the effect 
s equally well on nonmetallic ma- 

such as plastics and glass, and even 
works well on hot surgical lights 


onds 


Incredible 
New Probe 
Puts the 
Freeze on 
Hot Spots 
—Instantly 


Static electricity produces 
“electric wind” 
that actually cools 


By E. F. LINDSLEY 
PS Midwest Editor 


Pis this unique new probe within 

inches of a red-hot resistance heating 

coil and in moments the glowing fila- 

ment turns dull black, E 

a chilling wind. Come in close to the 

back side of an 1100^F copper strip, 
nd the magical wand cools the plate 


Magic? Nope, just 
-some 20,000 volts of it—gus 
of a high-voltage probe to mysterious- 
ly cool anything in its way. 

I know it sounds unbelievable, but 
I saw these and other fantastic dem. 
onstrations as Oscar Blomgren Jr. 
VP of Inter-Probe, Inc., in Chicago, 
put electrostatic cooling through its 
paces. Even if electrostatic cooling 
were no more than a scientific dem- 

ration, it would still be fascinat- 
ing—and puzzling. 

One of Blomgren's more spectacu- 
lar demonstrations involves a piece of 
Kleenex held in a propane-torch flame 
without burning—as long as the static 
probe is charged. Blomgren doesn't 
feel this is a truly valid demonstra- 
tion, since the tissue is backed by a 
screen wire that is cooled by the field 
and acts like water in a cooking ves- 
sel. The fact remains, however, that 
without his static field, the tissue 
burns. 

Wind at work. Blomgren pointed 
out that his “electric wind" is already 
being put to work in many are 

Continued 


1005 
yourone bladed razor 
cant shave you like this. 


can shave it again, closer. 


As the Ist blade shaves it lifts the whisker out Before it all snaps back, 
your whisker, from your face. the 2nd blade 


We'll give you a $1.00 refund on the Gillette TRAC II"two bladed razor 
to prove that TRAC II can shave you better than your one blade razor. 

No one blade razor can match the TRAC II for closeness and safety 
combined. That's because it doesn't shave like your one blade razor. The TRAC II 
razor works on a revolutionary new principle called the TRAC II Effect. Its two blades 
actually work together to outperform any one blade razor. To see exactly how the 
TRAC II Effect works, look at the diagrams. 

And with the two blades working together to shave you so close, we were 
able to recess them at an angle that gives you extra safety. 

Now you can prove it to 
yourself and save one dollar. 


pem $1.00 CASH REFUND OFFER. 
TRAC Please send my $1.00 refund to: 


NAME 


ADDRESS. 


CI RO a SIA ри 
To receive your $1.00 refund in the mail, purchase a TRAC II" razor and cut the 
words "Gillette TRAC II" from the top of the razor package and send it along 
with this coupon to: Gillette TRAC П" Razor, $1.00 Refund Offer, 

©1973, The Gillette Company, 3 P.O. Box9925, St. Paul, Minnesota 55199. 

Boston, Moss. ч off 30, 1973 and limited to one per 


On his desk were some short metal 
tubes he’d brought from Detroit the 
night before—housings for solenoid 
switches that mount on top of auto- 
motive starters. They looked like 
canisters with one end belled out. 
Since they were made by rolling and 
then welding the seam before expand- 
ing the bell mouth, there had been 
trouble with weld-seam splitting. 

The day before, some test pieces 
had been welded with Blomgren’s 
high-voltage probe following close be- 
hind the weld roller. Photomicro- 
graphs of the seam showed that elec- 
trostatic cooling had a major effect on 
the metal. The tubes welded without 
cooling showed coarse grain structure 
and poor merging into the unwelded 
area. With electrostatic cooling, the 
grain structure was refined and a more 
subtle merging from seam to parent 
metal was obvious. 

A similar result had been obtained 
by a Swiss maker of circular hose 
clamps. Some of the clamps are used 
to secure the telescoping parts of col- 
lapsible steering columns. High qual- 
ity is vital. Manufacture starts with 
spiral winding and welding of sheet 


Three electrostatic probes charged to 40kv 
cool 1/16-in.-wall steel tubing below incan- 


structure and reduced carbon particles. 
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metal into tubing. Running the probe 
and its charged field just behind the 
welding head had improved metal 
structure and deferred the fatigue 
limit of the clamps by several test. 
cycles. 

How does it work? It may be that 
no one is sure yet just how electro- 
static cooling works. Blomgren dis- 
covered, more or less by accident, that 
15 to 60 kv introduced as a space 
charge into a heated object's prox- 
imity causes instant cooling. 

Dr. K. G. Kibler, Senior Research 
Scientist at General Dynamics, ex- 
plains the effect in terms of an “elec- 
tric wind" that breaks up inert insu- 
lating boundary layers of air at the 
heated surface. To date, Kibler's ex- 
planation seems to be the most rea- 
sonable answer. 

A Van de Graaff static-electricity 
generator of the high-school physics 
variety can be—has been—used to 
demonstrate the effect. The charge is 
not dangerous; currents are in the 
microamp range. The demonstration 
works best if the probe is negatively 
charged. 


Commercially, of course, more- 


descence despite intense heat from pro- 
pane flame passing through center. 


x = 
Coarse grain and heavy areas of transforma- 
tion products mark weld without cooling. 


sophisticated static generators are 
used. The electronic version I saw 
was about the size of a bread box and 
plugged into a wall socket. Although 
it produced sufficient voltage to create 
the cooling effect, it was nothing com- 
pared to some fields used by Blom- 
gren. His tests have involved applied 
fields two to three inches wide by 
some 40 feet long. The energy is low, 
however, and a big industrial unit of 
this type may only pull a mere six 
watts of power. 

Cools just about anything. Cooling 
is effective with nonmetallic materi- 
als, even plastics. The actual results 
depend to some extent on the temper- 
ature of the surrounding air or other 
gas. At welding temperatures, reduc- 
tions of 400 to 500°F are obtained. 
Even in lower ranges, with infrared 
optics, for example, parts running at 
250°-300° drop to 100°-140°Е. 

Other applications of electrostatic 
cooling are heat treating and metal 
coating by the plasma process. De- 
posited metal cooled by air jets or 
other conventional means tends to 
cool from the outside in and leave 
voids and uneven subsurface struc- 
tures. Static cooling seems to work 
from the inside out. At least it pro- 
duces a uniform metal structure. 

Nondestructive testing appears to 
be another ability of electrostatic 
cooling. Although there are many 
ways to detect metal defects, includ- 
ing magnetic, dye-penetrant, and ul- 
trasonic, few are readily adapted to 
the quick evaluation of a progressive 
weld. Blomgren found that when he 
cooled a weld seam to improve its 
metal structure, scanning the area by 
infrared revealed defects as sharp 
black spots. Apparently, the anoma- 
lies cooled at a rate different from 
that of sound metal. 

Carried to its industrial applica- 
tion, such a cooler and scanning de- 
vice could follow directly behind a 
welder and sound an immediate alarm 
when the weld goes wrong. Thus, the 
bad spot could be cut out and repaired. 

In addition to obvious welding ap- 
plications, electrostatic cooling could 
be used in basic steel processing, min- 
eral refining, aerospace, plastics, and 
the like. An electrostatic field in the 
hot areas of a jet or gas-turbine en- 
gine, for example, might hold working 
parts below critical temperatures and 
still allow higher gas temperatures 
for increased output. 

Actual patents include cooling met- 
al-cutting tools, heat exchangers, X- 
ray target wheels, and even the crea- 
tion of a charged interface between 
diesel or jet fuel and water in storage 
vessels to inhibit organism growth. 
Right now, electrostatic cooling ap- 
pears to have a potential as high as 
the voltage at the end of the probe. 85) 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


~ KING SIZE 
OR BOX 


KING: 21 то." "14 mg. nicotine, 
BOX: 20 mg."tar", 1.3 mg. nicotine, av. per cigarette, ЕТС Report AUG.'72. 


Turn to Dodge. For leadership 


In motor home chassis . . . pickups for camping use . . . compact 
wagons . . . even cars with complete factory-engineere trailer-towing equipment, 
р м has put more firsts on the road than anyone else. m T 
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Large or small, when 
it comes to motor home 
chassis, Dodge outsells 
: them all. The big Dodge offers a 
— у trailer-towing package 
that's completely factory- 
engineered from radiator 
to hitch platform. 


2 4 out of 5 motor 
homes are all Dodge 
underneath, 


Dodge is Number 1 
when it comes to 
taking care of you 
while you travel. Over 
200 Dodge R.V. Service 
Centers are now in 
operation, and more are 


C 
Dodge builds the pS 
chassis for more mini- 
motor homes than any other 
manufacturer. 


Dodge Trucks 


Extra care in engineering makes a difference in Dodge...depend on it. 


in recreational vehicles. 
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Dodge makes a full 
range of pickups for out- 
door изе 


Dart Sport. A complete traveler with options such 
as a fold-down rear seat and a trailer- 
towing package so you can pull up to 2500 pounds. 
Dodge brings you new ideas about 
visiting the outdoors economically. 


Dodge introduces the 
Club Cab with 34 cubic 
Hw feet of extra storage space 
inside. We've got to be 
Number 1 in Club Cabs 
because we're the only 
ones who make them. 


When it comes to 

American-made compact 
wagons, Dodge Sportsman is 

the Number 1 seller. 


leadership in 
Recreational Vehicles. 
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s Ratings—Test Report 
a Nutshell 


he table below shows ratings for the 
ur cars at right (top to bottom: Ford 
D Brougham, AM Ambassador, Chev- 
let Caprice Classic, and Plymouth 
ury Gran Sedan). Ratings are based 
trictly on test results and measure- 
nents, not subjective opinion. Five 
oints is excellent; 4, very good; 3, 
ood; 2, fair; 1, poor; and 0, very poor. 
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icceleration 4 3 3 4 
rakes 3 1 3 2 
landling 2 1 1 1 
faneuverability 4 3 4 2 
uel economy 1 0 1 0 
uietness 8 5 5 4 
ide comfort (3) (5) (5) (4) 
toominess 4 4 4 4 
isibility ‚ 2 1 1 
try /exit 5 4 5 5 


ue 
* AMBASSADOR: 


Luxury Cars with Low-Priced Names 


FORD, CHEVY, PLYMOUTH, 


These cars can challenge Lincoln and Cadillac when it comes 
to ride comfort, quietness, interior equipment, and appearance 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 
PHOTOS BY ORLANDO GUERRA 


Dor: let the names mislead you. 
These cars are luxury models. If 
you're looking for a low-priced Ford 
or Chevy, or equivalent, in the tradi- 
tion of the thirties and forties, look to 
the Chevy Nova, Ford Maverick, 
Plymouth Valiant, and AMC Hornet. 
The cars in this report are high-priced 
(average suggested retail price 
$5091) and costly to run (two rate a 
0 in fuel economy). 

Yet they are among the best-selling 
cars in America. Sure, they have been 
losing part of their market share to 
the intermediates and compacts, but 
they are still in a very strong position. 
There is no doubt that they are highly 
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desirable cars, but it is also certain 
that what they offer goes way beyond 
basic transportation needs. 

The LTD is the best-selling model 
in the big Ford line. The Caprice is 
creeping up on the Impala, which has 
been the nation’s best-seller for the 
past 13 years. The Gran Sedan is a 
contender for the title of the most 
popular Plymouth. And the Ambas- 
sador is the only full-size car offered 
by American Motors. 

We have tested their counterparts 
or very similar models every year 
since 1965. In the ’73 models, quality 
levels are up across the board. We 
suffered no equipment failure of any 


type during our entire test program 
with these four cars. The finish was 
uniformly good, and interior fittings 
were better than we've seen in cars 
with these nameplates in a long time. 
“Low-priced three"? We cannot 
emphasize enough how far these cars 
are removed from the old notion of 
the “low-priced three." They now 
represent the low end of the luxury- 
car market. There are few things you 
can get in a Lincoln or a Cadillac that 
aren't available on them. In our tests, 
which include noise level and ride 
comfort, we found little difference be- 
tween these cars and the most expen- 
Continued 
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The Honda ATC 
is fun when the goings easy. 


Sand or rocks, snow or 
s! mud, an ATC three-wheeler 

conquers them all. And 

makes each kind of riding 
its own special kind of fun. 

Now there are two ATC models, the 
larger, more powerful ATC 90 for 
teenagers and grownups. The brand 
new ATC 70 for the youngsters. They 
each feature those three large, fat, soft 
tires which gives them the ability to 
roll over just about anything. And, of 


course, both have the Honda overhead 
cam four-stroke single-cylinder engine. 
Famous for its dependability. 

Since these are off-road vehicles 
only, Honda has made them with the 
protection of the environment in mind. 
Both have quiet, spark-proof USDA- 
approved spark arrestor/mufflers. For 
your safety, each has an ignition cut- 
off switch right next to the throttle so 
you can stop the engine quickly. And 
for your convenience, they both can 


be disassembled easily for transporting 
in a car trunk or station wagon. 

To see and ride these fun, funny- 
looking ATC models drop, by the 
Honda dealership near you soon. 
They're just two of the many different 
kinds of Honda motorcycles for all the 
different kinds of motorcycling — road, 
on/off road, trail, dirt or minibike. And 
fun is included with every one of them 


HONDA 


From Mighty to Mini, Honda has it all. 


For safety, we recommend that you always wear a helmet and eye protection, keep your lights on and check local laws before you ride. ATC is a 
Honda trademark. For a free color brochure, write: American Honda Motor Co., Inc., Dept. РО, Box 50, Gardena, Calif. 90247. ©1973 American Honda Motor Co., Inc 


How PS tests brakes—and what we learn from it 


We test a car's ability to stop within 
а 12-foot-wide lane from 60 mph with- 
out front-wheel locking. Test is made 
first with cool brakes to show capacity 
and balance. Next, we make 10 warmup 


Two lane changes in quick succession 
show a car's handling precision in a 
high-speed emergency maneuver. The 
left lane is blocked 120 feet beyond the 
right-lane barrier. The open lane-change 
gaps are 60 feet long. We drive each 
car through the grid enough times to 
establish its fastest speed (timed by stop- 
watch) without hitting any of the rubber 
pylons. Above, the Chevy shows its ten- 
dency to rear-end-roll oversteer as the 
car's tail knocks down a pylon that had 
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stops from 60 mph at one-minute intervals 
with 0.5-g deceleration. Test is repeated to 
show fade resistance, Above, the Ambassa- 
dor in the hot-brake test, showing early 
rear-locking but no stability problem. This 


Standardized handling test shows evasive ability 


been cleared by the front. Still, the 
Chevy equalled the 53-mph speed of the 
Ford and Plymouth. The Caprice had an 
advantage № its quick variable-ratio 
steering, but a problem in slow response 
and high slip angles on all tires. The 
Ford had an advantage in its radial-ply 
tires, but its speed in this test was 
limited by strong understeer. The Fury 
had both problems: strong initial under- 
steer delaying its response, and precari- 
ous front/rear balance evidenced by 
early threat of rear-end breakaway. The 
AMC Ambassador was 3.3 mph faster 
than all its rivals, running through the 
grid with firm understeer, minimal roll. 


car had the shortest stopping distance 
for both cool and heated brakes, leading 
the Chevy by 14.5 percent cool, 23 per- 
cent hot; the Ford by 9.2 percent cool 
and 4 percent hot; the Plymouth by 9.6 
percent cool and 13.5 percent hot. It 
had lowest pedal pressure after warmup. 


sive brands now built in this country. 

1f the ride is soft and luxurious, the 
handling is generally poor. They have 
first-rate stability but have sluggish 
steering response at high speed. Low- 
speed maneuverability is surprisingly 
good, however. 

The above description does not 
really fit the Ambassador, which—to 
tell the truth—belongs to a past gen- 
eration of luxury cars. It looks like a 
five-seater (two in front, three in 
back), while its competitors are clear- 
ly designed to seat six in comfort. In 
return, however, the Ambassador 
came off better in most of our tests. 

Performance testing. We test accel- 
eration three ways: From standstill 
to 60 mph, which shows a car's ability 
to reach cruising speed. From stand- 
still to 80 mph, which shows its high- 
speed power reserve. From 25 to 70 
mph, which shows its ability to merge 
into turnpike traffic or pass slower 
traffic on a two-lane highway. The 
Ambassador has a clear lead over its 
competition here. Surprisingly, it 
also came close to equalling the Ford's 
gasoline mileage (a difference of 
0.061 mpg or 0.43 percent) . 

To test fuel economy, we discon- 
nect the tank and evaporation control 
system from the engine, then install a 
separate one-gallon tank, feeding di- 

Continued 
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Twenty-four years ago, Zebco’s R. D. Hull invented the first 
spin-casting reel. 
And he’s been improving on it ever since. 
But this one’s his masterpiece, the new Zebco One. 
As R. D. himself puts it, “Zebco One is the first spin-casting reel I 
ow of that lets you feather your line when you cast" 
He used only the finest materials available. Stainless steel worm 
gears and ball bearings. Ceramic pick-up pins. 
| And he insisted on only the very best tournament proven 14 Ib. 
test DuPont Stren* line. 
| The result is a spin-casting reel you’re going to have a tough 
time wearing out. 
| No matter how much fishing you do. 


[EBCO' 


Reels and rods worthy of great fish. 


ZEBCO/ Consumer Division Brunswick Corporation. For a copy of our 4-color 1973 catalog. write Zebco, Box 270, Tulsa, Okla. 74101 


When the funny stories you share 

are about your travels and not about your 
travel trailer, it was probably built 

with Starcraftsmanship. 


There’s something mechanical about 
the stories most people tell about their travel 
trailers. 

Someone's heating system only worked 
on hot summer nights. 

Somebody couldn't swing their legs out 
of bed without bumping into the kitchen table. 

Somebody slept for two weeks in the 
fetal position because they were 6'4" tall and 
their travel trailer came with 6' tall beds. 

Very funny. At Starcraft we think jokes 
like that are on the companies who build 
the travel trailers. And 
we don't care to be 
one of them. 

That's why we 
build our travel trailers 
with Szarcraftsmanship. 

Starcraftsman- 
ship was a standard of 
excellence a long time 
before it was a word. 

Coming up to — «а 
that standard has meant developing the 
leading research and design center in the 
industry—a center that can create trailers so 
complementary to your traveling lifestyle 
you aren't even aware of them. 
The Wander-Star is our biggest and 
most luxurious model. 

It's designed with enough space to 
carry a household of people and things all 
over the country. Without crowding out 
anybody's sense of humor. 

You can get a forced air heating system 
that works like central heating. 

And because some people think a 
shower means a light rain, you can get a 
bathroom that comes complete with a tub. 

The Travel-Star is our most compact 
model. But you won't bump into the kitchen 
table everytime you swing your legs out of 
bed. We know what to do in a small space. 

Besidesgood design theTravel-Starhas 


4B A BangorPunta Company 


a lot of other attractive features. They're just 
on a smaller scale. (Like its price.) 
In fact both 
our travel trailers 
havea lot of impres- 
sive features. Both 
have 110/12 volt 
electrical converter 
systems. 
. Both have a + 
unique suspension system that makes trailing 
smoother and more even. 
But more than their 
features and the quality 
materials we build them out of, 
| we put value in craftsmanship. 
It's what makes our trailers 
= more valuable to own. 
4 It's Starcraftsmanship. 
: When we install carpet- 
ing, we don’t come up an inch 
short under the bed. 
When we make kitchen 
cabinets we don't make them to look like 
real wood. We make them out of real wood. 
When we put a latch on the doors we 
open and shut the doors a couple of times 
to see them latch. 
When we install a clock, it ticks. 
We're so serious about Starcraftsman- 
ship it's almost funny. 
But it's why we can afford to give the 
warranty on materials and workmanship 
that we do. And why a lot of people who own 
Wander-Stars or Travel-Stars can tell you lots 
of funny things about their travels. But not 
lots of stories about things that went wrong 
with their trailers. 
We'd rather you laughed at our. 
attitude and appreciated our travel trailers. 
Write to us for more information on 
our full line of Wander-Star and Travel-Star 
Trailers. Dept. F9-3 Starcraft Company, 
Goshen, Indiana.46526 
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The more you live with it,the moreyou appreciate it. г 4 


Snaking the car through pylons spaced 
at 48 feet is a severe test of all elements 
in a car's steering system: steering ratio, 
power-steering reactivity, roll-steer phe- 
nomena, turn diameter (maximum steer- 
ing angle), and tire stability and sidebite. 
Cars that can take this test at 26 mph or 


NOISE-LEVEL TESTS 


Interior noise is measured in deci- 
bels on the A scale on our standard 
General Radio sound-level meter 
(above) under three sets of conditions. 
A reading of 50 dbA is like an average 
residence. A 60-dbA reading is like a 
large store; 70-dbA, like a freight train 
going by 100 feet away; 80 dbA, like a 
pneumatic drill at 50 feet. 


S5 mbassador Caprice 


Classic. 
30 mph 60 mph 30 mph 
Е smooth smooth rough 
road road 4 road 
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PS maneuverability test—and why it's important 


more have excellent chances of avoiding 
an obstacle suddenly appearing in front 
of the car. Slower cars have reduced 
evasive ability. Above, the Ambassador 
approaching the sixth pylon, with some 
body roll, considerable weight transfer 
(left rear to right front), and pronounced 
understeer, with high slip angles on the 
front tires. The Ford equaled its 25.3 
mph, Chevy was 0.9 mph behind. 


Ll 


TUMBLEHOME 
(DOOR-GLASS 
OBSTRUCTION) 


DOOR HEIGHT 


а, 1 SEAT HEIGHT 
FOOT CORRIDOR 


Ratings for ease of entry and exit are 
based on six positive, three negative 
factors. On the plus side: front and 
rear foot corridors, door height and 
width, seat height, and maximum 
swing angle. The negative side: tum- 
blehome, door-sill obstruction, and 
step height. Our formula gives added 
emphasis to foot corridors, sill ob- 
struction, and tumblehome as factors 
deemed more critical. Adding rear- 
door dimensions into the formula 
fairly penalizes two-door cars. 


rectly to the fuel pump. The car is 
driven at a constant 45 mph around 
Bridgehampton race circuit until the 
tank is empty. Our fifth-wheel odom- 
eter gives gas mileage exact to three 
decimals. 

The Chevrolet and Plymouth rate 
0 in fuel economy, having failed to 
reach 12.5 mpg (which we know from 
experience can be reached even by 
heavy luxury cars). The Chevy was 
also the slowest in all acceleration 
tests. We make two runs in opposite 
directions for each test, and average 
the results, to cancel out the effect of 
winds and gradients (the straight- 
away at Bridgehampton rises slightly 
toward the west end). 

AMC Ambassador Custom. It’s basi- 
cally a ’69 model, but has been up- 
graded to the point where its interior 
is as luxurious as those of the LTD or 
Caprice. Also, AMC does an admir- 
able job of providing a spacious in- 
terior within smaller overall dimen- 
sions than its rivals. Seat upholstery 
is top grade, and wood-grain ap- 
pliques are used in door panels as 
well as on the dash. The steering 
wheel has a modern soft-vinyl rim. 

It's the only car with vent windows 
(the others have ventless door glass). 
However, the vents produce some 
wind noise, and are hard to lock and 
unlock. 'The hood release is centered 
on the dash, and is unmistakable. 

The vertical pushbutton radio is a 
let of trouble to adjust. Your hand 
masks the dial when you reach to tune 
it, and the buttons are set so close to- 
gether that it's hard to avoid touching 
two at once. A large ashtray is lo- 
cated in the center of the dash. All 
controls and equipment give an im- 

Continued 


Генс 


DISTANCE 


ROOMINESS 


Rating for roominess is based on SAE 
standards for head-, leg-, and hip-room 
dimensions, plus H-point couple dis- 
tance—an indication of rear-seat knee- 
room. Hip-room is not necessarily the 
same as seat width, since armrests in- 
trude on interior space in many cars. 
Ratings are set so that only long-wheel- 
base luxury cars get 5 points. Most full- 
size cars and intermediates rate 4 points. 
Compacts usually rate 3 points, and 
economy cars and low-priced imports 
1 or 2 points. Sports cars rate 1 or zero. 


LEG ROOM 
(10 IN.) 


Free! Up to five extra miles of water skiing. 


Johnson's 68 gives you more skiing, more cruising than 
comparable competitive outboards. 

You get this extra mileage from every six-gallon tank 
of gas at mid-range speeds because the 65 is exhaust 
tuned and Loop-Charged. 

Exhaust tuning means we use exhaust sound waves 
to pack more of the new fuel charge into the cylinders. 
For more power. On less gas. 

Loop-Charging brings fuel in and pushes the exhaust 
out in one continuous power loop. Again, you get more 
performance without using more gas. 

But we didn't stop there. Our MagFlash™ capacitor 


discharge ignition system sends up to 37,000 volts of 
spark to the plugs in less than five millionths of a second. 
For quicker starts. Smoother running. Long plug life. 
So visit your Johnson dealer's and consider a Sea- 
Horse 65. Or its Loop-Charged brother, the 50 hp. 
Not only do you get a lot more skiing. You get a lot 
more engine. Write for free catalog. 


= €. First in dependability. 
Johnson 


outboards 


Division Outboard Marine Corporation. Johnson Outboards, Sea-Horse Drive, Waukegan, Illinois 60085. Dept. PS-373. 


Ambassador interior shows reclining seats. 
Carpeting extends to lower part of doors, 


and the front doors have pouches. Seat up- 
holstery is top grade, and A/C is standard 


Ford LTD right-side mirror has optional re- 
mote-control. Parking brake is released by 
moving the transmission into Drive. 


Chevy driver must reach around steering 
wheel for lights, radio, lighter, and heater 


controls. Panel has six air outlets. 


pression of strength and quality; 
there’s nothing dainty about any of 
the functional parts. Service accessi- 
bility to the engine is unimpaired by 
the A/C installation. 

The Ambassador is covered by a 
more extensive warranty than the 
other cars. For instance, AMC deal- 
ers will furnish owners with a “loan- 
er” car if warranty repairs take over- 
night. Warranty period is the same 
for all: 12 months or 12,000 miles. 

Chevrolet Caprice Classic. Uphol- 
stery here is cloth, not vinyl, and 
there’s carpeting on the lower door 
panels, a fold-down center armrest in 
the front bench seat, and assist straps 
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Ambassador instrument panel has four 
upper-level vent outlets plus cowl vents in 
both kick panels. Sport wheel is an option. 


Plymouth has best instrumentation, with 
gauges for temperature and alternator. 
Glove box is small, center ashtray large. 


on the doors. Interior door handles 
are out in the open, easy to reach. 

The pushbutton speed control (on 
end of blinker stalk) is far superior 
to Ford's twin buttons on the steer- 
ing-wheel spokes. The windshield an- 
tenna is almost vandalproof, but does 
not have the long-range capability of 
the fender-mounted antennas on the 
other cars. Special holsters above the 
side windows make shoulder-belt stor- 
age much easier than on older models. 
'The glove box, on the underside of 
dash, is smaller and less usable than 
in the other cars. 

The hood latch is set too low to 
reach comfortably—adjacent to the 


Ford LTD (top) has odd trunk shape, with 
shelf above axle for spare wheel. Useful 
space is 17.1 cubic feet, compared with 
177 in Caprice (second from top), 18.2 in 
Ambassador (bottom), and 20.4 in the Fury 
(third from top). Spare wheel is easiest to 
reach in Ford, but steals most space. All but 
Ford have fuel tanks under trunk floor. 


parking-brake pedal. Under the hood, 
there are no serious accessibility 
problems, but the distributor is back 
against the firewall, and removal of 
the horizontal-hole plugs calls for 
special tools. The oil filter is on the 
left rear corner of the block and is 
easily removed from below. 

Ford LTD Brougham. The interior 
finish and materials used would do 
credit to cars with a more prestigious 
name than Ford. 

The instrument panel is well laid 
out and features a remote-control 
right-side mirror (optional). There 
is only a gas gauge, however, with a 
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New square-cornered 
Sylvania picture tube 


Modular 
construction 


with plug-in 
circuit boards ~ 


100% solid — 
state chassis 


learncolor TV 
servicin 


9 while 
building this NEW 25" 


Handsome woodgrain cabinet, 
at no extra cost. (Offered only by NRI) 


6-position detented 
UHF channel selector 


CONAR 


Automatic 
color control 


Automatic 
tint control 


Automatic fine tuning 


SOLID STATE SET 


created by NRI forhometraining 


NRI wanted more than a hobby kit TV 

. SO we built one from the circuits 
up, specifically for teaching advanced 
electronics. You can only get this 
superb set from NRI . . . it’s exclusive 
with NRI Color TV Servicing Course. 
NRI was first to supply home study students with custom- 
designed training kits to give practical hands-on experi- 
ence as you learn. Now NRI scores another first . . . with 
the exclusive 25” picture tube, solid chassis, color TV set 


designed-for-learning. You build it yourself with NRI's 
y TV-Radio Servicing Course. 


Kit for kit, dollar for 
dollar, you get more for 


| your money from NRI. 


ea The TV-Radio Servicing Course 
includes a wide-band service type 
oscilloscope and a color bar cross- 
hatch generator...along with 
other valuable equipment you will use to perform experi- 
ments and make repairs on your own and other sets. 


езе 
9 a 


се 


You’ll soon find yourself earning $5 
to $7 an hour, in your spare time... 
even before the course is completed. 


Learning at home is easy .. . the sim- 
plified NRI way. Texts are “bite-size” 
and fully-illustrated, leading you step 
by step, stage by stage, to a thorough 
knowledge of electronics. You can introduce defects into 
circuits, perform experiments, and discover the how and 
why of circuitry and 


equipment operation. 


Train with the 
Leader—NRI. 


The same training innovations which have made NRI the 
leader in career training at home are now available to 
you. Mail the insert card for a free full-color catalog 
which spells out the NRI “discovery” method of learning. 
"There's no obligation. NO SALESMAN WILL CALL. 


O OEE UNDER NEW СІ BILL. If you have served since January 31, 
or are in service, check GI line on reply card. 
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Ford LTD parking lights and turn signals up 
front range across full width of the car. 


‘Ambassador 
Custom 
DIMENSIONS (inches) 
Al Ground clearance 
Front leg room (max.) 
From hed room 
Rear head room 
Tear leg room (min.) 
Wheelbase 
Height 
Width 
Leigh | 
Front track 
fear track 
Front room 
Rear hip room 


SPECIFICATIONS 
Б t 


placement ( 
Compre sion га 
Csrburetina 
Net hp @ rpm 255 g 4600 
I«ct їогаи, @ rpm 
Transmission + Automate 
Axle ratio .. ia ser ЖАШ 
Tire make Goodyear 

d Folygias 


о! 
401 13578 
One 4-bbl. 


. in./cc) 


in ч Ромег 
О ‘eral rat 19.4-15.7:1 
Juris (lock t t^ lock) 3.3 
Tira diameter 40.5 
Brake sy..tem Power 
тузе 111 Disk/drum 
Di k diameter 10.91 
Drum diameier 

Swont area 

Fuel tank (gal) 

Trunk space (cu. ft.) 

Liftaver height 

Cu b wa ght (Iss. 

F/R weight distribution 

Price (asic) 

Price (a3 tested) 


‘Acceleration 0-80 mph 
aleration 25-70 mph 
Braking (cool) 60-0 mph 
Pedal pressure 
Braking (hot) 600 mph 
Pejal pressure 
Ha 16 test (mph) 
Maneuvarability test (mph) 
G-s_m'leaze (сп tant 45 mph) 14127 
TEST CONDITIONS: Ambient temperature 
Humidity 
Barometric pressure 


How other 73 cars have 


CHEVELLE 
GRAN TORINO 
MATADOR 
PLYMOUTH 
SATELLITE 


Chevrolet Caprice turn signals are below 
bumper bar, close to car's extremities. 


FORD 
LTD 
Brougham 


мош 
Gran Sedan 


171 @ 3600 
314 @ 2000 
Automatic Automatic 
.73: 2.75:1 2.76:1 
Gəodyear Uniroyal Goodyear 
Polyglas Steel radial 

H78-15 878 15 

Power Power 


17.2-14.9:1 21.76:1 
3.06 4.0 
417 41.9 


Power Power 
Di:k/drum 
11.72 


4534 

56 44/43.56 
$4031 
$5070 


13.15 sec. 
25.85 


MERCURY. 
MONTEGO MX 
GRAND AM 
АМС 
MATADOR 
STA. WGN. 
DODGE 
CRESTWOOD 
MERCURY 
MONTEGO 
VILLAGER 


‘Accel. 0-60 
Accel. 0-80 

Accel. 25-70 
Brakes 60-0 (hot) 
Handling (mph) 
Maneuver (mph) 
Fuel (mpg 45 mph) 
Noise (60 mph) 
Price 


$5126} $5070 
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Plymouth Fury parking lights are inside 
grille frame, close to centerline of car. 


Ambassador parking lights and turn signals 
are in bumper, just below headlamps. 


big bank of warning lights for most 
imaginable malfunctions and safety 
precautions. Parking brake is re- 
leased by moving transmission selec- 
tor (as on Lincolns and Cadillacs). 

The LTD has a large bin-type glove 
box. The hood latch is placed low, 
next to the parking-brake pedal. In- 
side door handles are difficult to reach. 

Underhood accessibility is okay. 
The distributor is in front of the 
block, oil filter on left front. Plug 
change is surprisingly easy, even with 
A/C. 'The Ford has the best view 
over the hood, but gets a low visibility 
rating for its high beltline and large 
sail panels (C posts). 

Plymouth Fury Gran Sedan. This car 
has the best score on roominess and 
ease of entry/exit. The interior de- 
sign is free of frills, and you may find 
it a bit Spartan compared with the 
other three cars. Light-colored vinyl 
upholstery and a bright headliner 
help give the interior a cheerful look. 

The Gran Sedan has a highly func- 
tional instrument panel, with gauges 
for temperature and alternator. 
Small controls fall easily to hand, 
clearly identified. But hood-latch 
and parking-brake release are close 
enough to be confused. 

Under the hood, there are prob- 
lems. Spark plugs are horizontally 
inserted, below the exhaust manifold. 
The rear plug on the left side is 
blocked by a steering-shaft joint, and 
removal of the second (from front) 
plug on the left side risks interference 
from the dipstick tube. The oil filter 
is on the left, facing forward from the 
block, but is boxed in by power-steer- 
ing pump and V belts on top, stabi- 
lizer bar below. Hs 


Тһе'73 Jeep Commando. 
This good sportis 
now a better sport. 


даут, x: 


It's more stylish than емег...апа still packed with Jeep guts. 


This is the wagon with all the ruggedness that a high ground clearance that helps you pass right 
has made the Jeep name famous, plus all the over obstacles along the way. 
room to let your family experience it. And this Inside, it’s all comfort, with bucket seats as 
year it’s even better. The joints for the front axle standard equipment. And just about any option 
and prop shaft are built for longer service life. you want, even air conditioning and automatic 
The exhaust valve seats are more durable. The transmission. Be a good sport. Take your family 
tires are tougher. The instrument panel is smarter- away in a Jeep Commando. 


looking. And, of course, there’s still the most 
experienced 4-wheel drive of them all to take you Toughest 4-letter word on wheels. 


places you never thought you’d ever reach. Plus VI J еер 


Buckle up for safety...drive your Jeep vehicle with care and keep America the Beautiful. 
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Buy 
tomorrows pipe 
today! 


SENSATIONAL! NEW! 


BRYSON 


A PRODUCT OF MODERN RESEARCH & TECHNOLOGY 
YOURS EXCLUSIVELY IN 


MEDICO 


FILTER PIPES 
Standard $3.95 


with guaranteed bite-proof nylon bit 


Apollo $2.50 


never to break 
or burn out, 
replaced free 
when returned to 
S.M. Frank & Co., Inc. 
N.Y., N.Y. 10022 


YELLO-BOLE ° 
HONEY-CAKED PIPES 
Standard $3.50 


with guaranteed bite-proof nylon bit 


Nova $2.50 


4 


YOU'VE NEVER SMOKED A PIPE 
LIKE THIS BEFORE! 


A MILDER SMOKE! 


A COOLER SMOKE! 


Look for the Brylon display at your favorite tobacco counter. 


Build Your 
Own Camper? 


The Popular Science Plans Catalog 
offers you a choice of six: a mini- 
camper (fold out tent) for compact 
cars, station wagon camper, hardtop 
tent camper, a pickup camper shaped 
like an old prairie schooner, a van 
conversion, and a very handsome 
bubble-top with redwood siding. Send 
25 cents for the catalog to Popular 
Science Plans Div., 355 Lexington 
Ave., New York, N.Y. 10017. 
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Wood finishing pro 
at wori YOU! 


Even fussy wood finishing is 
just a matter of know-how! 
Follow the instructions in the 
book HOW TO DO YOUR 
OWN WOOD FINISHING by 
Jackson Hand and be a pro! 
How to prepare surface, re- 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 
French polishing, glazes. 170 
pages, 150 illustrations. 
Hard-gloss paper cover. 
Only $1.95. Send check 


Money-back 
guarantee. 

order for $1.95 to: POPULAR. SIFNCE/OUTDOOR Li 
BOOKS, т. P373, P.O. Box 226, Manhasset, N.Y. 


Veneer Brick 
Takes to the Floor 


You're familiar with replica brick 
that you cement to a wall, like tile. 
But haven't you wondered when 
they'd bring out a rugged, flat-face 
type for floor use? The popularity of 
brick patterns in resilient flooring 
would make it a winner. Well, Plas- 
tronics (586 Higgins Crowell Rd., W. 
Yarmouth, Mass. 02673) just intro- 
duced Bricover—and a winner it is: 
indistinguishable from real brick, 
once it's laid—in the pattern you 
choose: parquet, or herringbone, or 
staggered courses.—Al Lees 


Two-step installation calls for mastic mor- 
tar troweled onto floor to set brick in. 


Squeeze-bottle grout—applied like glue— 
is self-leveling in joints between brick. 


Introducing 


a drill for the man 
who does more than 
just drill holes in wood. 


Sears Craftsman Туре-1 is a 38” 
heavy-duty drill that can do it all. 


1. The Craftsman Туре-1 has ball 
bearings built-in at key stress 
points, it develops a full Ya horse- 
power, and actually puts out more 
power than other similar drills. 
— 
SS 


“Cut through 
an inch of pine 
in seconds” 


“У 


2. The Craftsman Туре-1 also 
has the variable speeds you need 
to start and drill a hole exactly 
where you want it without skip- 
ping or skittering around. Whether 
you're going into wood, steel, con- 
crete, or even ceramic tile. 


^Fit dowels 
with precision" 


3. While the variable speeds 
also help you drive screws, the 
reversible action enables you to 
take them out, too. 


CRRFTSMRN 
TYPE I 


The drill that's designed for 
the mon who knows what he's doing. 


The Craftsman Туре-1 Drill, along with the accessories 
needed to build this desk, ore available in Sears, Roebuck 
ond Co. Retoil Stores and in the Catalog. Craftsman Type-1 
Drill Catalog Number 9 СТ 1145. 


“Drive or draw 
screws with ease” 


4. And, of course, the Craftsman 
Type-l is double insulated so it re- 
quires no grounding. Its two-prong 
plug fits any conventional outlet. 


Sears Craftsman Type-1 is also 
unconditionally guaranteed to 
give complete satisfaction for 
one year, or return to Sears for a 


(Complete plans for building this Captain's Desk are 
free replacement. 


available in the tool department of most Sears stores). 
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"Say, Smokey—" 


A clinic on cars by America's 


"most famous mecha 


Each month in Poputar Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: "Say, Smokey—” Popular 
Science, 355 Lexington Ave. New York, N.Y. 
10017. Questions cannot be answered by mail. 


I've had four oil-pump failures in my 
"72 Chevy Malibu 350—each at about 
2000-mile intervals. Chevrolet will re- 
pair, or replace, the pump, but they 
won't replace the engine. Isn't it right to 
assume that such repeated failures are 
caused by an engine defect rather than 
defective oil pumps? 

NOEL JOHANNSEN, Anaheim, Calif. 


No, I can't agree with you—but if this 
problem doesn't quit there won't be any- 
thing left of that engine, assuming that 
when the pump fails you lose oil pres- 
sure. The oil pump drives off the rear 
of the cam shaft that transfers power to 
the distributor drive gear. which in turn 
runs a shaft that runs the oil pump. The 
oil pump is locked to the engine with one 
bolt, and nothing else. you can see 
that it lives in its own little world. I 
think it's time a mechanic, not a “re- 
placement artist," takes a good look at 
what's causing the pump to go bad—such 
as the drive shaft jamming the driven 
gear 10 the bottom of the pump. 


About 14 months ago I bought a '69 
Chrysler 300, and in that time I have 
put in five starter drives. Timing and 
distributor cap were checked and found 
good. Could you shed some light on this? 

Е. B. Carrrar, St. Cloud, Minn. 


Nine times out of 10. starter drive 
trouble begins with bad alignment and/ 
or improper mesh, in reference to depth. 
clearance and angle. Have the flywheel 
ring-gear checked. If it's in good shape, 
fine—if not. replace it. Then have the 
starter checked for my first observations, 
above. The starter solenoid must be 
checked for proper throw. If the solenoid 
isn’t right, the starter will throw out be- 
fore a normal engine start is achieved. 
and excessive wear will take place on the 
starter drive. My guess is that here is 
where your trouble lies. 


I'm a little confused about leaded or 
urleaded gas used in new cars. I just 
bought a "72 Plymouth Satellite wagon, 
and the manual says to use unleaded 91- 
octane gasoline. But the garage tells me 
to use regular gas. Will the regular 
leaded gasoline do any harm to the emis- 
sions control systems, or make them 
need servicing more often than if I used 
unleaded gas? I do get better mileage 
with the unleaded gas but would rather 
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use the leaded because of possible valve 
damage. Any comments? 
ANDREW H. WALKER, New York, N.Y. 


The way I see it, "It's damned if you 
do. damned if you don't." The leaded 
fuel is much easier on the valves, but 
steps were taken in manufacturing the 
engine to maintain valve life with un- 
leaded gas. I have some doubts as to the 
success of this deal. The leaded fuel 
does goof up the effectiveness of the 
emission control lo some extent, so may- 
be the best bet would be to follow the 
factory recommendation and see what 
happens. 


I have a '72 Pontiac Bonneville with 
455-c.i.d. engine. It didn't use any oil 
the first 1300 miles, at which time the 
oil and filter were changed. Now at 5300 
miles I have added a quart every 1000 
miles. At 4700 miles an oil leak was de- 
tected and promptly fixed but it has not 
improved oil consumption. Is this usage 
normal or is something wrong? The 
dealer says it's normal in some engines, 
and the factory rep agrees. 

W. W. Kresce, Wappinger Falls, N.Y. 


You're not too badly off. However. I 
believe you missed one thing. The [ас- 
tory oil must have been better, in refer- 
ence to burning. so switch around and 
I'm sure you'll find that all oils are not 
alike. Also. some engines take longer to 
gel а good ring seal. so oil consumption 
could improve just from use. But. when 
you get around 10.000 miles. if it hasn't 
improved there's not much to hope for 
from wear-in. Don't put additives in 
when breaking in a new engine. because 
that can fix the cylinder walls so the 
rings can't wear in for a good seal. Also 
some engines burn off the first quart 
much quicker than from there down. So 
don't overfill the crankcase. and give the 
engine five minutes or more for drain- 
back before checking the oil level. 


In hunting for a miss on my 1962 Val- 
iant six, I found the cam worn to where 
it wasn't lifting the push rods on num- 
ber-one cylinder. I installed a new cam 
shaft and immediately a knock devel- 
oped. Took it down again and installed 
new rings, insets, both main and rods, 
timing chain, and cam gear, and had the 
valves ground—same results. This knock 
is only at idle speed or on deceleration 


and is not consistent. It will change its 
rhythm, or quit entirely for a few rpm, 
then come back loud and clear to a 
steady "cluck." The front motor-mounts 
and water pump are okay. Now where 
do I go? 

Emery CLAYSON, Elko, Nev. 


Go back to the cam—that's where it 
all started. It runs at half engine speed; 
see if you can determine if it is at engine 
rpm or much slower. Cams can be noisy 
if they have too much end play. or may- 
be the cam you installed is different and 
it has some internal interference. It 
could be so many things, that I'm afraid 
most of what I say would be guessing. 
For example. I’ve heard of fuel pumps 
on that model that knocked under cer- 
tain conditions. So what I'd do would 
be to start a process of elimination, but 
first put a ‘scope’ on it with a probe, and 
try to locate the loudest area and deter- 
mine its frequency. For example, if it's 
one wristpin or piston it could be every 
—or every other—revolution, depending 
on how serious it is. 


What do they do to a car to make 
it run better at higher altitudes? I have 
heard that they change the timing, and 
I've also heard that they change the 
jets in the carburetor. 

A. L. Cootey, Wichita, Kans. 


Look at it as it really is. Higher alti- 
tude air is thinner, therefore the com- 
pression ratio drops, so power is off. 
Even assuming the fuel mixture is cor- 
rect, as you run at high altitude the mix 
gets too rich since, generally speaking, 
the carburetors are air/fuel mixers and 
base fuel pull is based on the volume 
handled. Also, a good ignition timing 
ts usually less for lower compression ra- 
tios due to burn characteristics of gaso- 
line as we know it today. There are 
hundreds of experts with theories on 
altitude problems but it is as simple as 
Гое said it. If you put a turbocharger 
on and maintain compression ratio, the 
[uel mixture stays the same. and power 
at 20.000 feet is the same as at sea 
level. 


My 1972 Vega G.T. handles well in 
every way except for "wheel hop." When 
you hit a bump or ripple in the road 
while accelerating, or turning, the rear 
end of the car starts hopping all over. 
T've read many test reports of Vega G.T. 
with no mention of this. The dealer says 
it's due to stiff suspension. Any fix? 

STEVEN P. Perrin, Irving, Tex. 


I believe three things could be done. 
Install: (1) shocks husky enough to stop 
the axle windup—which is the reason for 
the hop; (2) stronger rear springs that 
would prevent the windup (but be care- 
ful that you don't increase the rate, be- 
cause if you do you'll get oversteer); 
(3) torque rods—the most obvious, and 
least desirable fix for my money. 


Our 1965 Mercury wagon with 390 en- 
gine and two-barrel carb is running well 
for its 130,000 miles, but lately I’ve had 
trouble with the automatic choke. It is 
sticking, or slipping, I don’t know which, 
and closing the carburetor so the engine 

Continued 


TOUGH! 


N а) resin е de stock. 


(22 spese тегаи p P 
material into w 


AC Oil Filters are built tough... 


to help keep your engine running 


To help assure that AC Oil Filters are 
tough, AC bends filter material into 
shape instead of “scoring.” Scoring can 
break the fibers, creating weak spots 
that could rupture under constant oil 
pump pressure pulsations. 

"Bending in the pleats," as illustrated 
above, helps assure uniform strength 
throughout the filter material. 


This is just one of the manufac- EZD 


make sure every oil filter will perform 


clean 


long and efficiently under all operating 
conditions. It’s one of the ways AC helps 
assure you of filtering quality and 
protection. 

There is a difference in oil filters. 
AC's fold is just one of them. One 
more reason it'll pay you to go with a 
tough one for your саг... an AC Oil 
Filter. 

Next oil change, whether you do it 


AC Oil Filter. 


turing methods used by AC to help Ue yourself or have it done, insist on an 


AC keeps you going when the going's tough E] 


AC SPARK PLUG DIVISION 
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won't start. Once the car is started it 
idles roughly and doesn't accelerate well, 
nor does it have its former power. What 
should I do? 

Mark MILLER, Knoxville, Iowa 


What you can do first is give yourself 
a pat on the back from me for being a 
very wise and careful driver, and having 
good maintenance habits and judgment. 
Then find a good carb man and have the 
carb cleaned and repaired as necessary. 
including the choke and its linkage. Also 
have him check the condition of the heat 
supply [or choke and exhaust-system 
damper [or wearout or being stuck. The 
las! thing. service the carburetor air 
cleaner bach to specs. making sure it's 
clean and unrestricted. I'm assuming 
now, that the ignition and compression 
have been checked and are normal. 


What kind of motor oil should I use in 
my '66 VW 311? Even the dealers don't 
agree with each other or the manufac- 
turer. And there are the various service 
manuals with other recommendations. 
Basically, one group suggests a multi 
grade oil such as 10W-50 because it’ 
more adaptable to temperature varia- 
tions of air-cooled engines. The others 
recommend straight-weight oil. 

DONALD Porter, Albuquerque, N. M. 


New oils such as Shell has just come 
out with work best. That is. oils that do 


"Say, Smokey—" 
[Continued] 


not rise in viscosity at high oil tempera- 
ture. Generally speaking. straight-grade 
oil should be better at high temperatures 
since the multigrades purposely get 
heavier when hot. In extreme hot/cold 
climates multigrade seems to be the best 
compromise. In any case. frequently 
change what you do use and you won't 
be too far off the mark. I say. to hell 
with long-interval oil changes. The guy 
who changes every 2000 to 3000 miles 
goes the farthest, cheapest. 


As I write this, my 1969 Cougar is 
getting its clutch replaced, as it has done 
approximately every fourth month since 
Туе had the car. Because I'm especially 
fond of the Cougar and standard shift 
transmissions in general, I would prefer 
not to change. How should I drive this 
car to prevent wear on the clutch? 

HANK BARNEY, Austin, Tex. 


Hank. I believe you know the answer 
yourself. Quit driving as if you're in a 
drag race from every start. If I'm read- 
ing you wrong, then here's all you can 
do: Use genuine Ford parts, new, not re- 
conditioned. and replace the clutch plate 
and pressure plate at the same time. Be 
sure the parts are balanced and correct 
for your car's make and model. The fly- 
wheel surface must be in good condition. 
And the throwout bearing should be 
checked and replaced if it’s rough, sticky. 
or dry. Assemble with proper bearing 


clearance at the pressure plate, not at 
the pedal. Readjust at 1000 miles or 20- 
30 stops. always keeping at least V$-in. 
clearance between bearing and pressure- 
plate fingers. If any oil or grease is get- 
ting on the clutch. stop that problem 
first. Motor mounts must be tight and 
in good condition, too. 


When the engine is still hot in my '72 
Fiat 124 sedan, it sometimes starts hard. 
Then it occasionally stalls when I drive 
off from a stop. Sometimes it misses 
when accelerating from a stop. This all 
happens when the engine is restarted 
while still hot. The car is all right after 
being driven for a while. My dealer 
claims it's caused by gas percolating in 
the carburetor. Can you help? 

Bart MARTORANA, Rockford, Ill. 


I believe your dealer is on the right 
track. When gasoline gets over 100 de- 
grees F. it starts getting hard to handle. 
It expands and vaporizes very quickly, so 
the basic fix would be anything you can 
do to control fuel temperature in the carb 
and fuel-pump areas. One big help is the 
particular fuel itself. That is, the vapor 
pressure of different [uel suppliers var- 
ies, and some are better controlled to 
help avoid this problem. This problem 
can reverse in cold weather, and make 
the engine hell to start and warm up. 
Fuel vapor pressure ideally varies with 
the seasons and local conditions. us 


MORE BOAT. MORE ENGINE. 


Approved lighting 


Deep stern bucket seats 


Vinyl softop standard 


Deluxe sport wheel, mechanical steering 


Lockable glove box 
Padded 


Cool cut pile carpet 


Laydown lounge seats | 


Design and engineering excellence made Glastron boats worldwide favorites — 28 
models: family boats, fishboats, cruisers. Dollar for dollar, there are no 
better boats than the 73 Glastrons. And Glastron's "Total Package" 
is your best stern drive value. We make both the boat and engine, 
Covered under one basic warranty, with one-stop service at 1200 


Glastron dealers all over the world. 


World's largest manufacturer of fiberglass boats. 
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LESS MONEY. 


Command Console instrumentation 
Walk thru windshield 


Storage under forward benches 


World famous Aqua Lift Il hull 
Enclosed bow locker 


SX Electric horn, 
speedometer 


V-179 stern drive comes with 
Glastron 302 cu. in. 130 hp standard. 
V-178 outboard takes power to 125. 


| 
1 Please send full information on all ‘73 | 
b Glastrons, and name of my nearest Glastron i 
1 dealer 


Solid State. 


Only Apache gives you a choice like this! 
0 


From the greatest name in camp- 
ing trailers comes a greater 
selection—two kinds of Apaches 
for ‘73! New Solid State models 
with exclusive wall and roof 
construction of space-age 
thermoplastic. Plus, a totally new 
line of hardtop tent trailers, with 
super comfort interiors patterned 
after the Solid States. A total of 
seven different models . . . four 
body sizes . . . five prices, from 
$795* to $1995*. And every one 
of these new Apaches gives you 
more for the money. Like sliding 
screened windows, full draperies 
and power ventilator on the 
Solid States. New continental- 
style spare tire compartment and 


*Higher in Canada. Does not include freight charges. 


73 Apache Eagle 8, $1595* 


110/12-V electrical system on 
the hardtop tent models. So if 
you want more of a choice—and 


more of a camper—see your 
Apache dealer soon. Check the 
Yellow Pages under “Trailers 
-Camping and Travel." Or write 
for one of our 1973 catalogs. 
Vesely Company, Box 485, 
Lapeer, Michigan 48446. 


APACHE. VESEHY 


ё COMPANY 


Wheel covers and window awnings shown are extrà cost 


New Ideas 
from the 
Inventors 


TIONS BY DANA RASMUSSEN 


Bumper pole jacks boat. Clamped 
to the transom of a small boat and 
engaged on a bumper-supported 
mast, this rotatable dolly would let 
you lift and turn a boat bow for- 
ward for transport on a car top. 
Unloaded in reverse, the right-side- 
up dolly could be used to wheel 
the boat to the water's edge. 


Foam fence muffles noise. Packed between a solid structural back and a front 
made of metal or plastic screening, foam plastic inside this recently patented 
building or yard fence would act to absorb and muffle outside noises, Erected 
at the edge of a yard or patio, the fence would block unwelcome sights as 
well as sounds coming from a nearby highway, airport, or busy street. 


Panels keep windshield clear. Your 
car would be ready to travel when 
you are, in most any weather, if you 
used suction-cup plates to keep ice 
or snow from sticking to the wind- 
shield. You'd snap them on when 
you parked outdoors in threatening 
weather, unsnap and remove them 
when you drive away. 


Cone catches chips. 
Slipped over the chuck 
spindle of an electric 


кысуу 


7А 


Guide wheels track road vehicle. 
A truck or trailer might save time 
on some hauls by riding traffic- 
free railroad tracks. Hydraulic 
jacks extending from front and rear 
supports on this truck frame would 
let down flanged guides, as needed, 
to engage the rails and keep the 
truck's wheels on the track. 


Chute prevents pile-ups. 
Spiral net segments in 
this emergency escape 
chute would be de- 


drill, this flexible, trans- 
parent plastic cone formed by the weight 
would reach up to sur- of a person passing 
round the drill bit and Р through—much like а 
form a sealed chip-and- netted basketball hoop. 
dust-catching enclosure. Forming a series of nar- 
It would keep a work row necks, the chute 
area cleaner and let you would prevent collisions 
see where you were by slowing the passage 
drilling. The ridged of a second escaper un- 
cone would telescope as til the one ahead had 
the bit advanced. time to get clear. 


Г: , Pa.; Escape chute—No. 3,580,358 to Masatada Yamamoto, 


od penal NO crs: b» under Kam tht: Солайы a? 
; ia 

Се Ие a earns by member, gs the Commlatione o! 

address him (by name and patent number) in care of the Commissioner. 


YGet a taste of what it's all about. 
А Get the full taste of Viceroy. 


d Warning: The Surgeon General Has Determined i i 
That Cigarette Smoking Is Dangerous to Your Health. og Sue, | “tar.” 1.3 Q mg. “tar,” 1 .5'mg, піса, 
jgrette, ЕТС Report Aun. 72.* 


"13 Chevy pickup. 
The camper tamer. 


Camper Special Package 


273) 


Оп 3/4- and 1-ton Chevy pickups equipped 
with a 350 V8, larger tires, and Turbo 
Hydra-matic or 4-speed manual transmis- 
sion, you can order the Camper Special 
equipment package that includes heavy- 
duty suspension, a camper wiring harness 
and front stabilizer. 


Deluxe Camper Special Package 


(includes Camper Special Package) 


Elimipitch shock absorb- 
ers between the camper 
and front fenders and 
pickup box and rear of 
cab. They help steady 
the camper and reduce 
camper body surge. 


Camper tie-downs are 
secured to frame-mount- 
ed brackets. Spring- 
loaded turnbuckles in 
front help control camp- 
er body flexing for im- 
proved ride and handling. 


Chevrolet features engineered with campers in mind 


AM 


The'73'sarethe best riding and handling Chevy pickups 
ever. Because of a wider track, longer wheelbase, and 


improved Girder Beam front suspension. 


You can order a 454-cu.- 
in. V8. That's power you'll 


appreciate in a pickup 
camper. 


^W 


You'll 


appreciate 
Chevy's standard 


power front disc 


brakes, 


their rapid 


recovery from the 
effects of water and 
resistance to fade. 


A stabilizer bar in the 
rear helps compensate 
for high camper loads. 
And that's the Deluxe 
Camper Spe package, 
available to help make 
camping more enjoyable. 


There's a quiet zone inside Cheyenne Super. 
Thickinsulation muffles noise.Full foam seat 
for comfort and power flow-through ventila- 
tion standard. Air conditioning available. 


Series 20 Cheyenne Super pickup equipped with 
available Deluxe Camper Special Package. 


Building a better way to see the U.S.A. 


973 Chevrolet Recreational Vehicle Buyer's 
Guide. 84 pages, most in full color. A beginner's 
guide to Chevrolet trailering vehicles, pickup 
campers and motor һо! An expert's handbook 
of specifications and recommendations. 


Recreation 
Roundup 


... оп the go with PS 


By HERBERT SHULDINER 


Stumbling block to RV satisfaction 

“Inside the '73 RVs,” in this issue, 
previews all the wonderful things that 
are happening to camping vehicles this 
year. However, one thing that the shiny 
new hardware can't erase is the service 
problem many RV-owners encounter. 

Recently, at a rally of the Family 
Motor Coach Assn., in Harlingen, Tex., 
I heard a lot about the trials and trib- 
ulations of motor-home owners. Un- 
doubtedly the biggest gripe was inability 
to get satisfactory service. Many dealers 
around the country just don't want to 
work on the motor-home chassis. So 
getting stuck far from home was not an 
uncommon experience for many people 
Ispoke to. 

Happily, these people are being heard. 
Dodge has mounted a major effort to 
establish a network of truck dealers with 
specialists to work on RVs. Ford and 
International are also increasing pres- 
sure on their dealers. 

Servicing the chassis isn't the only 
problem. Air conditioners, refrigerators, 
and heaters need servicing. Lawrence 
M. Jones, president of the Coleman Co., 
which makes a large share of air condi- 
tioners and heaters used in RVs, told 
me his company's effort to establish 
local warranty repair stations has failed 
so far. "RV dealers just don't have the 
trained personnel to handle air condi- 
tioners and heaters," he said. 

To make a real effort to service equip- 
ment, they're going to have to hire 
trained specialists. Until they do, there's 
going to be a continuing howl from RV 
owners. 

Last year, 


we scolded RV-makers 


^ov BER: 


"^ fifth-wheeler is designed for towing by mini-pickups 


So that you mini-pickup owners don't get left out of all the fun of 
recreational vehicles, El Dorado has brought out this 18-footer which 
can be handled by the small, imported light trucks. The rig is fully 


self-contained and has electric brakes. 


It's insulated for year-round 


use in any climate. Fifth-wheel design substantially reduces the total 
overall length of the combined rig. 


about the quality of their manuals, 
which contributes to the malfunction of 
components in the RVs. I'm happy to 
report that an increasing number of new 
manuals I've examined are really help- 
ful, detailing how to operate or trouble- 
shoot equipment in camping vehicles. 
But a sizable number of manufacturers, 
especially small companies, still have a 
long way to go in this area. 


Camper owners with pickup problems 

Ford has instructed its dealers to 
reimburse owners of some of its '73 pick- 
ups up to $150 for modifying their 
campers to fit the trucks. Apparently 
some campers won't slide into the new 
pickups unless altered and Ford will pay 
for this. Only nine-foot campers are in- 
volved; the F-350s used for 1114-foot 
campers present no problem. 

Some camper owners are also having 
difficulties with the dual-wheel C-30 
Chevrolet pickup—they can't drive it out 
from under the camper when the jacks 
are lowered. To move out the “dualie,” 
Chevy says, you'll have to buy an out- 
rigger that extends the camper legs. No 
rebates go to camper owners with this 
problem. 


Two new projects for the do-it-yourself outdoorsman 
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Easy way to catch sink 
water in closed container: 
Rig a hose to flow into a 
horizontal jerry can (as 
| shown at left). 
plastic can would show 
level of waste water—an 
easy check for emptying. 


A clear- 


End guessing about tire 
pressure in bike tires while 
you pump. Cut hose as at 
right and connect a gauge 
2" above where hose is 
fixed to pump. Use 14"-i.d. 
T with rubber hose clamps 
at ends. 


Tent turns trunk into a camper 


Olds 
this dealer-option 
tent slips over the hatch cover and turns 
the rear of the car into a bedroom. The 
tent will also fit Pontiac Ventura II and 
Chevy Nova hatchbacks. Available only 
from Olds dealers, it costs $80. 


Designed for owners of the 
Omega hatchback, 


Things to write for 

"Your Motorcycling Fun and Person- 
al Protection" tells how to use various 
gadgets and clothing to protect yourself 
while riding your bike. It's 15 cents from 
the Public Documents Distribution Cen- 
ter, 5801 Tabor Ave., Philadelphia, Pa. 
19120. 

'The great facilities for vacationing in 
federal forests are described in “Майоп- 
al Forest Vacations," also available from 
the Public Documents Distribution Cen- 
ter. It details opportunities for camping 
and wilderness trips on government- 
owned preserves. The booklet is yours 
for 55 cents. 

Want to head north for camping? In 
Alaska by Pickup Camper, Perry Trout 
tells you how to prepare for and travel 
to our northernmost state. It's $3 from 
Trail-R-Club of America, Box 1376, 
Beverly Hills, Calif. 90213. 

Planning to visit exotic Mexico? For 
a new brochure on what you need to 
know about camping below the border, 
send 10 cents to KOA de Mexico, Box 
1138, Billings, Mont. 59103. Lal 


For the man who takes care of his own yard. 


‚ All the chain saw you need 


t * 
HB <2s's $9995 
Its the 


6.9 Ib. Mini Mac 1. Aj > 
Only McCulloch makes a saw 
this У light, for this little. 


Why $99.95* is all you need to spend. The Mini Mac 1 was built for just one job — your 
yard. No gimmicks you don't need. Just all the saw and all the power you do need. The 
10" bar is easier to work with, cuts a 6" log in just 5 seconds and even zips through 
logs twice its size. That's right, 20" Have you got anything bigger? And the Mini 
Mac is McCulloch-reliable. So miy should you pay more? 


Why light weight counts. When you're hefting saws in a store, you 
don't notice much difference in weight. But when you're out cutting, 
even half-a-pound makes a big difference. A professional timber 
cutter would tell you this: next to reliability, nothing is as impor- 
tant as light weight. The Mini Mac 1 is the lightest saw you can buy 
at the price. Even the bar and chain are lighter. So why pay more? 


Why YOU need a Mini Mac 1. If you've ever paid anybody to clean up winter , fi fi 
storm damage — or if you've ever bought firewood, instead of cutting your own — 
this saw will save you money. And if you've ever spent a weekend cutting back 
spring over-growth, instead of playing golf — this saw will save you something 
more important than money. It will give you back your weekends. 


72M Why McCulloch is for you. Every McCulloch chain saw comes with something 
y you just can't get from anyone else: 26 years of professional chain saw engineer- 
T - 


ing know-how. We're for you because we build the best chain saws there are. 
t The big-timber pros know it. They earn their livings with McCulloch. When you 
УУ Я сап get the best for $99.95* — why pay more? 


Why McCulloch makes different models for non-professional users. The 

$99.95* Mini Mac I is all the saw you need for an average yard. The $99.95* 
Mini Mac Electric can be used indoors as well as outdoors. The $119.95* 

Mini Mac 1A automatically oils its own bar and chain and has a 12" bar for 

bigger trees. The $129.95* Mini Mac 6 Automatic has a 14" bar for heavier 

jobs and many unique deluxe features.The $159.95* Power Mac 6 Automatic also oils its 14" bar and chain 
and has an even bigger engine for cutting even bigger logs. The $184.95* Mac 10-10 Automatic has a 16" 
baranda powerhouse 3.3 cubic inch engine to handle the toughest jobs. And easily. It weighs only 12.6 Ibs. 
Note: All McCulloch automatic models oil their own bars and chains while you cut. 


For best performance, always use McCulloch power-matched chains, bars and sprockets. 
McCulloch McCulloch Corporation, 6101 West 
Century Blvd., Los Angeles, Calif. 90045 
*Manufacturer's suggested list price, including bar and chain. Prices slightly higher in Canada and Alaska. 
**Weight less cutting attachments. 
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IF YOU CAN 
USE ANY OF THESE 
10016... 


...you could build a whole new future... 


and build 
yourself 

a Bell & Howell 
solid state 
color TV while : 
you're at it! 


И you're already handy with а set of 
tools, here’s a way to pick up a pretty 
thorough knowledge of electronics: build 
yourself a solid state color TV as part 
of a complete learn-at-home program 
from Bell & Howell Schools. 

This important project gives you valu- 
able паз on" experience with solid 
state circuitry—the kind of practical ex- 
perience you'll need to build a success- 
ful career. It's a vital part of your total 
electronics education. 

Once you've completed your program, 
you could be ready to build a new career 
—or start a business of your own—in 
home entertainment electronics. 


Fix stereo systems . . . FM-AM radios... 
phonographs ... tape recorders 

With your new skills, you can build and 
service stereo-hi-fi systems — including 
FM-AM radios . , . phonographs . . . open 
reel tape recorders and cassette or car- 
tridge player/recorders. You could even 
build yourself a complete "home enter- 
tainment communications center"—com- 
plete with the new gadgetry of cartridge 
television when it comes out. The skills 
you build up by following this brand-new 
program are more than enough to service 
almost any type of home entertainment 
electronic device. 


A complete at-home learning program 

in home rtain lectronics 

Don't confuse this program with an ordi- 

nary hobby kit. It's much more than that. 

It's a complete at-home learning program 
repared by skilled instructors at Bell & 
lowell Schools. 

It doesn't matter if you've never had 
any training in electronics before. No- 
body's going to start throwing “diodes” 
and "capacitors" at you right off. You 
start with the basics. You take it one step 
at a time. You walk before you run. And 
you'll be amazed at how quickly you 
start to feel comfortable with things that 
seemed complicated at the beginning. 


Attend special “help sessions” 

if you like 

In case you should run into a sticky prob- 
lem or two—one that you can't handle on 
your own—come in and see us. We've 
Scheduled help sessions every few Satur- 
days at the Bell & Howell Schools and in 
many other cities throughout the U.S. and 
Canada. Drop by. Meet an expert instruc- 
tor in person. Talk over any rough spots 
with him—and with other students. You'll 
enjoy the chance to “talk shop." 


Master the most up-to-date 

solid state circuitry 

Solid state is here to stay. Not just color 
TV but almost every type of electronic 
device will eventually move farther and 
farther in the direction of tota! solid state 
circuitry. Get to know the most advanced 
"trouble-shooting" techniques for these 
sophisticated circuits. You'll find an al- 
most irresistible demand for your skills. 


Why you should know electronics 
No matter where you look, the amazing 


technology of electronics is becoming a 
bigger and bigger part of the picture. 
More and more automotive parts and di- 
agnostic instruments are electronic. 
Many large manufacturing plants use 
sophisticated electronic systems—con- 
trolled by a few skilled electronics tech- 
nicians. The increasing use of two-way 
radio . the huge promise of cable 
television . . . the astonishing growth of 
electronic data processing all open doors 
to exciting new career opportunities for 
the man with thorough training in elec- 
tronics. In fact, the day may come when 
the man who does not have electronic 
Skills will be severely handicapped in 
many industries. 


Why you should get your training from 
Bell & Howell Schools 

Skilled instructors at Bell & Howell 
Schools — carefully selected for 

their knowledge, experience 

and teaching ability — plan 

each program with the utmost 

care and attention. Each year, 

they spend about $200,000.00 im- 
proving programs and materials 

and keeping them in step with new 
developments in electronics. 
Thousands of people have used 
their Bell & Howell Schools training 
as the foundation for new careers and 
businesses of their own in electronics. 


You build and keep the exclusive 

Bell & Howell Schools Electro-Lab* 

—a complete laboratory-in-the-home. 

To make sure you get practical 
experience with instruments used 

daily by professionals, you build and keep 
a Design Console, an Oscilloscope and a 
Transistorized Meter (see details at right). 
These are the three instruments you'll 
work with constantly—both during your 
program and thereafter. 


CONSIDER THESE ADVANTAGES: 


Help Sessions We've scheduled "help 
sessions" every few Saturdays at the 
Bell & Howell Schools and in many other 
cities throughout the U.S. and Canada. 
Top instructors give you expert guidance 
and you meet other students, too. 

Resident Study After you complete 
your program, you can transfer to any of 
the resident schools for more advanced 
study, if you wish. 

Lifetime National Placement Assist- 
ance When you complete your course, 
we help you locate a position in the field 
of Electronics that fits your background 
and interests. This unique service is 
available at any time after you graduate. 

Veterans’ Benefits We are approved 
by the state approval agency for Veter- 
ans’ Benefits. Check the box for details. 

Student Financial Aid We are an eli- 
gible institution under the Federally In- 
sured Student Loan Program. Check the 
box for details. 


Detach postage-paid 
reply card and 

mail today for free 
information 


= Bell & Howell Solid State Color TV. 
Ultra-rectangular tube . . . 25-inch pic- 
ture measured diagonally . . . full 315 sq. 
inch viewing area. Solid state modular 
circuitry . . . 4 advanced IC's . . . 100 
transistors . . . 72 diodes . . . individual 
plug-in circuit boards. Special UHF/VHF 
tuning features . . . built-in self-service 
components. 


= Design Console Use this to rapidly 
"breadboard" circuits without soldering. 
Equipped with built-in power supply . . . 
test light... speaker . . . patented plug-in 
modular connectors. 


= Oscilloscope Portable 5-inch wide- 
band oscilloscope offers bright, sharp 
screen images . . . calibrated for peak-to- 
peak voltage and time measurements . . . 
3-way jacks for leads, plugs, wires. 


= Transistorized Meter Combines most 
desired features of vacuum-tube volt- 
meter and quality multimeter. Registers 
current, voltage and resistance measure- 
ments on a large, easily-read dial. Fea- 
tures sensitive, nch, jewel-bearing 
d'Arsonval meter movement. 


For Free Information, Mail Card Today! 


If card has been removed, write: 


An Electronics Home Study School 
DeVRY INSTITUTE OF TECHNOLOGY 
Ox oF ne 


BELL е HOWELL SCHOOLS 


4141 Belmont, Chicago. Illinois 60641 


348R 


= The View Down the Road 


...news and comment on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


A GM rotary diesel on the way? 

Now that it has been divulged that 
GM is considering switching 80 to 100 
percent of its cars to Wankel engines 
in the coming 10-year period, it is 
time to examine a diesel version of 
this engine. A group of high-ranking 
GM engineers paid a visit to Dr. Felix 
Wankel at his test establishment last 
summer, and came away impressed 
with what they saw. 

First why would GM be interested? 
Diesel power is important. About 
half of all our trucks and practically 
all our buses are diesel-powered. And 
the Environmental Protection Agen- 
су is encouraging the industry to 
think more in terms of diesels for 
cars, too. Diesel engines burn cheaper, 
lower-grade fuel, and an E.P.A. 
study claims up to 70 percent better 
mileage. Diesels have cleaner exhaust 
—they would have no problem meet- 
ing the '75 standards. The diesel is 
in tune with the times, whether you're 
talking about clean air or conserva- 
tion of energy resources. 


How the diesel is different 

Gasoline-fuel Wankel engines run 
with compression ratios around nine 
to one, and ignition is assured by a 
spark plug. In the diesel engine, igni- 
tion is provided by compression heat, 
which means that the compression 
ratio must be at least 18 to one. 

The snag is that such compression 
ratios are not possible with the ge- 
ometry of gasoline-fuel Wankel en- 
gines (maximum is 11 or 12 to one). 
To raise compression ratios beyond 
that point would mean enlarging the 
eccentricity, and therefore the pack- 
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age size, to dimensions that would 
not be suitable for motor-vehicle 
installation. 

A practical compression-ignition 
Wankel needs a supercharger (pre- 
compressor). Rolls-Royce is working 
on one [PS, Feb. '71] with twin 
shafts, which gives a tall package. 
good for tanks and other militarv 
uses, but not ideal for automobiles. 
Dr. Felix Wankel has found another 
solution, with the compressor mount- 
ed in the middle of the rotor shaft, 
between two rotors, feeding the intake 
ports of both in turn. The compres- 
sor rotor revolves at the same speed 
as the power rotors. The result is a 
very compact unit with a high power- 
to-weight ratio. 


New shapes for rotors and chambers 

The power rotors are four-lobed, 
contained in three-lobe chambers. 
The compressor rotor is two-lobed 
(almost elliptical in shape), contained 
in a single-lobe chamber. If you are 
just getting used to the three-corner- 
ed rotor and the figure-eight chamber 
of the Mazda, this Wankel diesel 
must surprise you with its weird ge- 
ometry. But it works! 

Dr. Wankel has built a single-rotor 
version for basic testing, with 700cc 
(42.7 cu.in.) displacement. When I 
saw it on the test dynamometer, it 
had done about 20 hours at various 
low-and mid-range speeds and loads. 
They had had it up to 5500 rpm on 
part load. That makes it one of the 
highest-speed diesels yet created, be- 
fore its speed potential has even been 
explored! As for power output, it 
has delivered 30 hp at 3500 rpm. 
which means that you can expect 
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50 hp at a target peak of 6000 rpm. 


Is it a six-cycle engine? 

The engine has two-stage compres- 
sion, first in the supercharger, and 
second, inside the power chamber. 
Due to its three-lobe shape, there 
is also two-stage expansion. That 
means each rotor delivers torque 
over a 300-degree spread of shaft 
rotation (against 270 degrees in a 
gasoline-fuel Wankel). Each rotor 
produces a two-stage power phase for 
each shaft revolution. Dr. Wankel 
thinks the diesel can be scaled up to 
give 500 hp without difficulty, which 
would be ample for any kind of 
truck. Now we'll see what GM de- 
cides to do with it. 


Small cars—where to put the engine? 


Fiat’s rear-engined 850 has been re- 
placed by the front-wheel-drive mod- 
el 127. This switch was made when 
front-wheel drive was high fashion. 

Another major maker of small cars, 
France’s Renault, has dropped all its 
rear-engined models and now builds 
front-wheel-drive cars only. Ferry 
Porsche, head of a company that 
makes high-performance cars with 
rear engines, says it’s just a fad. And 
Fiat's smallest cars, the 500 and the 
brand-new model 126, have two-cylin- 
der engines mounted in the rear. 
And, of course, Fiat’s midrange cars 
(124 series) have front engines and 
rear drive. 

What is the general philosophy 
about where to put the engine? To 
find out, I asked a top Fiat engineer, 
Vittorio Montanari, who now has the 
title of director of applied research. 

He began by explaining the rear 
engines in the smallest cars. Those 
are the lowest-priced cars and they 
are built in very large numbers. To 
keep the price to a minimum, pro- 
duction cost must be kept down. The 
rear-engine car is the cheapest car 
to build. Engine and drive train are 
combined, and the expensive con- 
stant-velocity universal joints neces- 
sary for front-wheel drive (because 
the front wheels also steer) are not 
needed. 

Going up the price range, the situ- 
ation changes. The customers de- 
mand more comfort апа utility. 
Moving the engine to the front means 
the rear seat can be moved back, for a 
roomier interior. The front luggage 
compartment on rear-engine cars is 
always smaller (because the front 
wheels need room to turn, and the 
hood line should be kept low). And 
with rear engines, a station-wagon 
body is a poor compromise. 


for all seasons. 


The Datsun Li'l Hustler Pickup. 
Besides being a die-hard workhorse, 
it’s a spunky little fun packer for all 
seasons. 

Fact is, you can stow up to 
1440 pounds of friends and fun in Li'l 
Hustler's new roomier cab and all- 
steel 6-foot bed. Whenever the spirit 
moves you. 

And move you will. With a 
1600 cc overhead cam engine that can 
stretch a gallon of gas up to 25 miles. 
A silky-smooth 4-speed gearbox, or 


new optional 3-speed automatic. And, 
something else you won't get with 

any other small truck: ШІ Hustler sales 
and service. 

You're not limited to certain 
"truck" dealers, or geographical areas. 
Datsun backs you nationwide at every 
one of our nearly 1,000 dealers from 
sea to shining sea. 

Of course, you'd expect that 
from America's original small truck. 
Maybe that's why we're still No. 1. 
Drive a Datsun...then decide. 


Owna Datsun Original. 
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Listen 


News, comment, and opinion 
from the world of home- 
entertainment electronics 


By С. Р. GILMORE 


Video diskery, Hollywood style 

One year ago this month and again 
last December I mentioned here that 
the giant entertainment conglomerate. 
MCA, was working on a video-disc sys- 
tem, Now, with appropriate fanfare— 
including the dramatic parting of 
curtains on sound-stage 24 at Holly- 
wood’s Universal Studios—the company 
has shown its new system, called Disco- 
Vision. 

And impressive it is. I wasn’t there, 
but those who saw it said quality was 
generally good and certainly up to com- 
mercially acceptable levels. Perhaps 
most startling was projected price: MCA 
says the players will sell for $400 ($500 
with automatic changer). Discs with 40 
minutes of recording on one side will sell 
from $2 to $10, depending on length and 
content. Whether such figures will still 
be in force at the machine’s projected 
commercial introduction in late 1974 re- 
mains to be seen. 

MCA made much of its film library at 
the news conference. The company owns 
not only Universal Pictures, with some 
11,000 feature films tucked in its vaults, 


but Universal Television, which pro- 
duces scores of network programs from 
Ironsides to Marcus Welby, and several 
other film companies that make docu- 
mentaries, instructional films, and the 
like. Thus it has an invaluable backlog 
of programing and the facilities for pro- 
ducing new programs at high speed. 

The company says it would put much 
of this material on discs. That would 
certainly give it a running head start 
over the developers of many other sys- 
tems, who not only have to work out the 
technical details, but then go out and 
start trying to round up programing to 
sell. 

Technically, viewers at the demon- 
stration were struck with Disco-Vision's 
resemblance to the Philips system [“La- 
ser Plays 45-Minute Video Disc Through 
Your Color TV.” PS, Dec. 72]. The 12- 
inch metalized plastic disc spins at 1800 
rpm and is scanned by a small helium/ 
neon laser. Since the systems are so sim- 
ilar, some at the demonstrations specu- 
lated that there would be little trouble 
standardizing on a disc of this type 


should MCA and Philips decide to co- 
operate. 

Of course, standardization between 
just laser-scanned systems wouldn't end 
the battle. Teldec, with its pressure- 
transducer disc system, is committed to 
introducing a disc within the next year 
or two. Zenith is also reportedly work- 
ing on a system that involves a mechan- 
ical sensor of some kind riding in a 
groove. And RCA is developing a signal 
based on electrostatic-capacitative signal 
storage. So a competitive battle is about 
to break out and the outcome is far from 
clear. 


Reviews by Arthur Fisher 


The cassette format is not only a mar- 
velously convenient way to listen to 
music, it is also capable of very high 
quality. In recognition of which, more 


and more manufacturers are adding to' 


their lines of cassette decks truly high- 
caliber models that incorporate built-in 
Dolby circuitry (for noise reduction) to- 
gether with the ability to record on 
chromium dioxide tape. 

I've been trying out one of the new 
decks— Sony's top-of-the-line TC-161 SD 
—with a batch of recent cassette releases. 
"The deck is logically designed and easy 
to use. (One feature that especially ap- 
peals is a very wide and thus easy-to-hit 
"stop" control bar.) And the electronics 
seem to wring every last drop of quality 
from the tapes. 

Most impressive are the Dolbyized 
cassettes, such as those that Ampex 
makes for many record companies. Lis- 
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ten, for example, to the London/Ampex 
tape of Donizetti's pop opera, Lucia di 
Lammermoor. The virtually inaudible 
tape hiss is comparable to very quiet 
record grooves. The rest of the sonic pic- 
ture is rosy too, with excellent dimen- 
sionality. As for the performance, it’s 
merely stupendous, with Joan Suther- 
land towering as the dotty Lucy, Luciano 
Pavarotti (whom many dub “the next 
Caruso”) as Edgardo, Nicolai Ghiaurov 
as Raimondo, Sherrill Milnes as Enrico. 
The Chorus and Orchestra of the Royal 
Opera House, Covent Garden, are well 
conducted by Richard Bonynge. 
Another advantage of tape cassettes 
comes to the fore in this opera recording 
—compactness. The disc consumes three 
records, but the “double-play” tape gets 
the same performance on just two cas- 
settes. Thus Acts I and II, each on one 
side of a tape, is heard without any in- 
terruption at all. The longest side is 
more than 43 minutes. far beyond the 


capacity of a single side of the present 
long-playing disc. 

This advantage is significant even 
when you're not dealing with very long 
compositions. For example, The Joan 
Baez Ballad Book, a Vanguard/Ampex 
release, packs the contents of the two- 
disc set onto a single cassette, with a 
total of 85 minutes of music. Beyond the 
cost saving, it's nice to have this much 
material at a stretch. And what materi- 
al: the best songs of Baez's early, folk 
releases, mostly Anglo-American bal- 
lads, with memorable versions of “Ману 
Groves," "Silkie," “East Virginia," and 
many more. 

For a Dolbyized dessert, try the savory 
London/Ampex Liszt Piano Concertos 
No. 1 and 2. In the crude early days of 
hi-fi, aficionados were pleased if they 
could just hear the tinkles in the "tri- 
angle concerto.” Now we've got the 
whole of these bombastic but lovable 

Continued 


What this country m 
an appliance company 
that gives you service 


everywhere. 


General Electric does. 


Because, we realize, a major appliance 
is a major investment. 

Thats why, if something goes wrong 
with it, you shouldn't have to wait any 
longerthan your patience to getit repaired. 

You won't with General Electrics 
Customer Care Service Everywhere. 

(A network of Factory Service Centers 
in 100 major cities and 5,000 franchised 
servicers.) 

So, no matter where you live in the 
U.S., you can get service for your GE 
major appliances or televisions. Best of 
all GE service is always easy to find. 
Because you'll find it in the Yellow Pages. 

What happens when you call for 
General Electric service? 


If your call is to one of our Service 
Centers, the first. thing youll get isa 
trained operator who'll set up an appoint- 
ment for our service technician to call 
on you. (If it's one of our franchised 
servicers, you'll get GE quality service 
because we've selected them for their high 
standards.) 

How long will it take for our man to 
get to you? 

Hell set up a morning or afternoon 
appointment, so you'll know when he'll 
bethere. 

(Our records show that 9 out of 10 
times, our men show up on time.) 

Once our man gets there, how long 
will he be there? 


Usually, less than an hour. 

Because GE major appliances and 
TV's are designed to be easily repaired. 

And because our men usually have 
everything to finish a job on the spot. 

Now you know how we'll keep your 
GE major appliances in good working order 
wherever you live in the United States. 

And why we think they're the best. 
ones to invest your money in. 
Because at General Electric e 
when we say Customer Care 
Service Everywhere, 
we mean it. 

Good Service... Another 
reason why GE is Americas #1 major 
appliance value. 


GENERAL QD ELECTRIC 


If your car's 
exhaust system 
is getting noisy, 

get the “Great 
Hush-Up”...a 
Thruway muffler. 
Thruway is the extra- 
heavy duty muffler 
designed to silence 
without creating power- 
robbing back pressure. 
The heavy coated steel 
shells are built to fight cor- 
rosion and the three full 
length inner tubes distribute 
the heat evenly to help 
eliminate acid-collecting cold 
spots that cause rapid rust-out. 
Need a hush-up? Try Thruway. 
They last longer, do a better job. 


the safe, sure way to go! 


Goerlich's/Box 537 
QUESTOR ^ Toledo, Ohio 43693 


DON'T MISS THRUWAY CAR & TRACK, 
THE EXCITING ALL-AUTOMOTIVE TV SHOW. 
See your TV GUIDE for local time and station. 


WHITE'S METAL DETECTORS 
WHITE'S ELECTRONICS, INC. manufacture 
the cs art a ine мыш 
and Metal Detectors. Ghosttow 

бодот, bole hunting, coin hunting ali 


at any price" 25 production models to choose 


from=T.R. or В.Р. Priced rom 9850 up Staple Sizes 
Always specify the Blue & Gold — 1/4” to 9/16" // 
АЗК FOR WHITE'S BY NAME 1 including 
pre Literature Р Ceiltile 
Stationery. Variety and 
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Look and Listen 
[Continued] 


scores laid out in beautiful detail. Ivan 
Davis sails through the acrobatic piano 
parts as if he were the daring young man 
on the flying trapeze, with the manful 
cooperation of Edward Downes conduct- 
ing the Royal Philharmonic. 

Deutsche Grammophon has consis- 
tently produced cassettes of high sonic 
quality—quiet and full-range. What a 
pity the company has not yet gone the 
Dolby route. Two recent cassettes from 
DG illustrate the point. They are son- 
ically superb; yet the tape hiss is more 
intrusive than on Dolby tapes. In each 
case, the disc version would have the 
edge; but if you want cassettes, these 
two DG recordings are highly recom- 
mended. 

The first is Hindemith’s Mathis der 
Maler and Concert Music for Strings 
and Brass. The disc was reviewed here 
last month; rehearings only deepen my 
admiration for this performance by 
William Steinberg and the Boston Sym- 
phony Orchestra. There’s a bonus on 
the cassette: Venus from Holst’s The 
Planets. Another remarkable perfor- 
mance is Michael Tilson Thomas’ with 
the same BSO, of Stravinsky’s The Rite 
of Spring. 

A new cassette from RCA delivers the 
best sound I've heard from that company 
in this format for quite a while. The 
Fantastic Philadelphians (Vol. 1) pre- 
sents the Philadelphia Orchestra under 
Eugene Ormandy in a program of show- 
pieces that they must know backwards 
by now: Chabrier's Espana Rhapsody. 
Moussorgsky's A Night On Bald Moun- 
tain, Saint-Saens' Danse Macabre, and 
Dukas' The Sorcerer's Apprentice. Not 
the most thrilling possible renditions of 
these warhorses, but they gallop well 
enough, and the sound is magnificent— 
open, clear, and resonant. The tape is 
very quiet, even though not Dolby. 

Composers with less than mass appeal 
have a hard time making it to cassette, 
and one of the least favorite of all com- 
posers, according to a recent survey of 
listeners, is Arnold Schénberg. More's 
the pity. Beyond his historical impor- 
tance in launching a whole new school of 
modern music, he wrote much that is ac- 
cessible because of its strong melodic 
and rhythmic drive and its passionate 
content—just like much pre-twelve-tone 
music. 

A fine way to sample Schénberg’s 
easier music in a performance that is 
superbly played comes with a new 
Deutsche Grammophon disc. It couples 
the Piano Concerto, played by Alfred 
Brendel, and the Violin Concerto, played 
by Zvi Zeitlin, both with the Symphony 
Orchestra of the Bavarian Radio con- 
ducted by Rafael Kubelik. Perfor- 
mances and engineering are top-notch. 

Converts whose appetites have been 
whetted by this disc might then go on to 
a gargantuan repast, the DG five-disc 
String Quartets by Schénberg and his 
disciples Alban Berg and Anton Webern. 
Masterfully played by the LaSalle Quar- 
tet, and provided with almost perfect 
sonics and super-quiet surfaces, this set 
is a landmark of modern recording. HE) 


New Free Book Discusses 


How to Go About 
Selling Your Invention 


If you have an invention or an idea for an inven- 
tion, whether patented or unpatented, that you 
wish to sell outright or on a royalty basis, the 
booklet we offer free in the coupon below may 
be very valuable in saving you both time and 
money. 


We are specialists in representing inventors and 
submitting their inventions and ideas to manu- 
facturers. We work continuously with scores of 
manufacturers seeking new products, and we 
have connections from coast to coast and in 
foreign countries. We are well informed which 
manufacturers may be especially interested in 
your particular kind of invention. Hundreds of 
these manufacturers have written us descrip- 
tions of the types of inventions they want. 


Our service is designed to do all the many 
things the average inventor does not have the 
time or facilities for doing, or who lacks knowl- 
edge of the proper markets. When you appoint 
us to represent you, we prepare sales material 
that points up your invention, its advantages, 
its construction, its market potential and profit 
possibilities. 


For presenting your invention to selected manu- 
facturers we charge a modest fee (which is re- 
funded if we handle the sale of the invention for 
you) and the customary commission. We are a 
Nationally known concern, with an impeccable 
reputation for ethics and integrity. We believe 
ours is the finest service offered inventors. 


We are not patent attorneys. However, if you 


Mr. K. O. Kessler, President 


have need for a patent attorney and do not 
know one, write us and we will tell you how to 
obtain the names of all U. S. Patent Attorneys 
in your area, and you can make your own 
choice. 


To encourage inventors, whether their inven- 
tions are patented or unpatented we have pre- 
pared a booklet entitled *How to Go About 
Selling Your Invention." This booklet contains 
such information as current royalty rates being 
paid by manufacturers, discusses various types 
of inventions and the markets for them, and 
tells the most effective methods you can use in 
presenting your invention for sale, whether you 
employ us or do it yourself. 


You can obtain a copy of this booklet merely 
by mailing the coupon below. It will be sent to 
you with our compliments, free, without any 
obligation whatever. If you wish to write us for 
comments about your invention, please do so. 
We make no charge for consultation. But please 
do NOT send blueprints or models. Just de- 
scribe your invention briefly, its nature and 
purpose. 


REFERENCES: Your own bank, attorney, or 
Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
Accredited as a Corporation 
Under the Laws of Ohio 
FREMONT, OHIO 43420 


Kessler Sales Corporation, Dept. D-73, Fremont, Ohio 43420 


Please mail me a copy of your FREE Booklet, “How to Go About Selling Your Invention," which reveals 
many points about selling inventions and explains your service. It is understood that there is no charge 
for this booklet now or at any other time and I am not obligated in any way. 


STREET ADDRESS........ 


CITY. 
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Detroit Report... 


By JIM DUNNE / PS Detroit Editor 


There will be super-tires in your future 


Ford is planning to do away with the spare wheel, and give you a tire that can 
be driven on even in case of a flat. Last year, Dunlop demonstrated a tire that 
could run for 100 miles at 50 mph even when completely deflated [PS, June '72]. 
In addition, Ford says the tire of the future should be guaranteed for 50,000 
miles, be made of recyclable materials, and be integrated with the wheel at the 
factory where it’s manufactured. Mating the tire and wheel at the factory 
would do away with many of the balance problems that now plague new-car 
owners. Finally, Ford suspension experts are predicting a plastic wheel that 
will be lighter, less costly, and made with more precision than current steel 
wheels. Michelin leads in plastic-wheel development [PS, Dec. '71, p. 36]. 


Putting the brakes on by radar 

Radar-applied brakes are very 
much in the picture these days. The 
latest word on radar detection of ob- 
stacles on the road comes from Gen- 
eral Motors. Tests show that radar 
can be designed to provide needed 
data to a computer, so automatic 
braking will become a reality. 

The biggest problem remaining be- 
fore the newest systems can be put in 
your car: finding a way for the radar 
to tell the difference between hazard- 
ous and nonhazardous obstacles. Ra- 
dar has been developed that is not ad- 
versely affected by dust, smoke, mud, 
wind, or rain, yet will penetrate fog. 

But small objects that reflect radar 
beams could fool the system. For 
instance, aluminum foil blowing 
across the roadway, posing no threat 
of a collision, can cause the brakes to 
be applied needlessly. This could be 
less safe than standard brakes. 


Do seat belts really work? 

They do. Now we have proof. A 
report from Australia, where belts be- 
came mandatory in 1970, shows that 
there is a 20-percent reduction in 
occupant deaths since the law was 
passed. Before the law, only one in 
four drivers wore belts. With the law, 
belt usage jumped to nearly 100 per- 
cent in cars equipped with belts. It 
also led many owners of older cars 
to fit belts. 

And from Sweden, Volvo tells us 
that no one, driver or passenger, 
wearing three-point harness has been 
killed in any accident at speeds up to 
60 mph in a Volvo. 

Now, if Detroit could only provide 
belt systems that were easier to use 
and handier to store ... 


Want 10 more miles per gallon? 

Who doesn't? But the way indi- 
cated by the Environmental Protec- 
tion Agency—change your engine; get 
a diesel-isn't all that easy. EPA 
says diesel-powered automobiles show 
a 70-percent improvement in fuel 
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economy over gasoline engines in cars 
of comparable weight. What's more, 
the fuel penalty caused by emission 
controls is minuscule compared to 
what you lose running А/С units 
and automatic transmissions. 

The EPA report says your engine 
burns nine-percent more gas when 
you use air conditioning. That’s on 
average—it can reach 20 percent in 
urban areas on a hot day. But the 
worst enemy of fuel economy is heav- 
ier cars—and all cars have been put- 
ting on weight lately. The average 
5000-pound car now gets 10 mpg in 
the city, while the average 2000- 
pound car delivers 25 mpg, according 
to the report. 


More do-it-yourself workshops 

A place to work on your own car, 
with tools, parts and instructions 
provided? This type of garage may 
soon be sweeping the country. Car 
owners are fed up with incompetence 
and fraud in service stations, repair 
shops, and auto-dealers garages, and 
seek to do their own maintenance. 

As much as 28 percent of all igni- 
tion tuneups are now done by the 
owners themselves, according to a 
survey by Champion Spark Plug Co. 
And the trend is growing. Car owners 
who do their own work tend to be 
satisfied with the results, too. But 
Champion points out that the owners 
may be taking short cuts with the 
emission controls in favor of a better- 
running and more efficient engine. 

Champion is quick to recommend 
more frequent tuneups, since that 
helps keep emission levels down. 
Obviously, it will also mean more 
spark-plug sales. Champion recom- 
mends that plugs be changed every 
12,000 miles. It’s ironic that Chrysler, 
which uses Champion plugs in its 
cars, recommends plug changes at 
18,000-mile intervals. 


Tuneup is big aid to clean air 
New cars run cleaner, and older 
cars run cleaner after a tuneup. 
That’s another finding of the Cham- 


pion survey. Cars tested in Phoenix 
and Denver showed that emissions 
were cut nearly in half by a tuneup. 
There was a 56-percent reduction in 
unburned hydrocarbons (raw gaso- 
line). 

It was also learned that almost 40 
percent of all cars on the road would 
fail to pass a test for current emis- 
sion standards—mostly because they 
need a tuneup. Newer cars had the 
lowest failure rate, even though they 
were measured against a stricter stan- 
dard. About 36 percent of 1970-72 
cars failed, compared with 42-percent 
failure of older cars. Most frequent 
causes of failure: faulty carburetor 
settings, improper idle setting, stick- 
ing choke, and dirty air cleaner. 


Growth of multi-car ownership 

Nearly two-thirds of new-car buy- 
ers own more than one car, and al- 
most one in every five buyers own 
three or more cars. The number of 
Americans who have two or more 
cars has grown over the past dozen 
years from 36 percent in 1960 to about 
66 percent in '72. What this means 
to the auto companies is more sales 
of small cars—and more competition 
from the imports. A great many 
multicar families have at least one 
small car in the garage. And foreign- 
car ownership in multicar families 
has always been high. Opel and 
Volkswagen, whose records go back 
further than most imports, have been 
at or above 55 percent in purchases 
by multicar families. 


Ford's biggest engine 

Ford's biggest engine will get even 
bigger when the corporation intro- 
duces a 501-cu.-in. V8in the 1975 Lin- 
coln Continental and Mark IV mod- 
els. The new power plant will be an 
enlarged version of the present 460. 
Before the 501 debuts, Ford will 
make changes in its biggest V8s. In 
the 1974 line, the 460 engine will be 
built with a "Siamese" cylinder de- 
sign—the cylinders will be connected 
by metal rather than separated by a 
water jacket. 'This design will be 
used in the 501 engine a year later. 
Ford engineers figure the Siamese 
design provides more stability in the 
iron block. But it also means that 
bigger cooling passages must be pro- 
vided in other locations. 

While these changes are taking 
place, Ford will phase out the 429- 
cu.-in. V8 that has been one of its big- 
gest-selling engines in the big-car 
lines. Plans for the Ford 501 come as 
no surprise, since Cadillac has had a 
500-си.-їп. V8 in its Eldorado for a 
couple of years now. 


Now-a party car 

Chevy will alter its Greenbrier van 
next year and offer a “party option” 
for buyers who want to entertain 
guests while traveling. It will include 
four swivel seats around a fold-down 
table in the rear compartment. The 
seats have an adjustable back to per- 
mit reclining, and are similar to 
bucket seats optional on Chevelles. 


Plymouth Gold Duster. 


You get a lot for your money. 
And a vinyl roof for no money. 


It only happens once a year. A car 
gets made like this one here. Plymouth 
Gold Duster. You get all the Duster 
specialties: room for five, cavernous 
trunk, electronic ignition. And more. 


You get a nice deep 

carpet to tickle your feet. 

It runs door-to-door and wall-to-wall. 
And it complements one of the plump- 
est, poshest vinyl-seat interiors you 


ever saw on a compact like our Gold 
Duster. (As if there were a compact 
like our Gold Duster.) 


You get whitewall 
Lae pom == special trim. 


Why not? These are probably the kind 
of things you'd order on a car, whether 


or not you were getting a special deal. 


Except that with Gold Duster, you're 
getting a special deal. 


You geta 
canopy vinyl roof that's right in style. 
It looks like it came off a gold reptile 
You can get it at no extra charge when 
you buy the car as described. Since 
the factory doesn't charge the dealer 
he doesn't have to charge you. 

Gold Duster. It's a 


i Gold Sticker value. 
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Science 
Newsíront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Laser dangers 

Lasers have become almost common- 
place as teaching tools in high-school 
and college science classes. Although 
there have been no reports of injuries 
linked to their classroom use up to now, 
the U.S. Bureau of Radiological Health 
(part of the Food and Drug Administra- 
tion) is worried about them. In a seven- 
State survey made jointly with state 
health agencies, it found some "serious 
shortcomings" in safety practices with 
the devices, which even at the low—and 
common—power output of about two 
milliwatts, are potentially dangerous. 

The survey found many classrooms in 
which laser beams were aimed toward 
students or areas through which they 
might pass. Often they were used where 
beams could inadvertently reflect from 
windows or glass objects toward stu- 
dents. And almost three-quarters of the 
lasers were used without warning signs. 
The FDA is now preparing a laser safe- 
ty-performance standard. Under the 
law, the standard will be required for 
all newly manufactured devices. 


Next generation of international communications satellites? 

It will be if Lockheed Missiles & Space Co. has its way. This model 
of the proposed Intelsat V sports flex-rib antennas, horn antennas, and 
telemetry antennas. The box holds batteries, relay systems, and station- 
keeping equipment. Apogee kick motor in foreground would put craft 
in circular geosynchronous orbit at 22.300 miles out. 


Energy record for new accelerator 

The giant AEC accelerator near 
Batavia, Ill. [PS, Oct. '70] has boosted 
a stream of protons to a record-setting 
400 billion electron volts (BEV), twice 
the original design energy and the high- 
est ever achieved by man. The higher 
the energy of the nuclear particles accel- 
erated in such devices, the more useful 
they become in exploring the innermost 
worlds of matter and energy. 


The cold facts about a magnetic-levitation breakthrougl 


"They're floating on air in Menlo Park, 
Calif., at the Stanford Research Insti- 
tute—literally. Scientists at SRI's Cryo- 
genic Applications Group have scored 
a first for the U.S. by getting an experi- 
mental vehicle to glide half-way down 


its 500-foot guideway, 
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supported by 


Magnetic Tunnel 

Sheng Facing 
Aluminum, Liquid Helium 
Guideway ‘Storage 

Low Speed and Stopped Superconducting 
‘Suspension System Magnet 


‘Aluminum Thrust Rail Linear Induction Motor 


nothing except the repulsive magnetic 
fields generated by magnets cooled to 
— 450 degrees Е by liquid helium. 

At this temperature, close to absolute 
zero, the magnet coils become super- 
conducting—their electrical resistance 
drops to zero, current keeps flowing 


after the power is cut off, and a field 
once established is maintained indefi- 
nitely. The only power needed to keep 
this kind of magnetically levitated vehi- 
cle suspended is the power used in keep- 
ing the helium cold—negligible compared 
to the electrical hunger of conventional 
electromagnets doing the same task. 

The 600-pound, three-foot-wide, 14- 
foot-long vehicle, seen in the two photos 
here, carried two aluminum supercon- 
ducting magnets (you can see plumes of 
vapor rising from them). The magnets 
served for levitation only, not propul- 
sion; the test vehicle was towed down 
its U-shaped aluminum guideway. 

The cutaway sketch shows a possible 
future maglev passenger train, with a 
linear induction motor for propulsion. 
At rest, this train would settle on its 
wheels, which could be used for slow- 
speed travel. The SRI scientists believe 
that such frictionless passenger trains 
could run at 300 mph. 


Magnetiquakes 

The origin of Earth's feeble magnetic 
field is one of the oldest of scientific 
puzzles. Now two scientists at Columbia 
University, Profs. John Kuo and I. J. 
Won, have proposed a new and earth- 
shaking theory: that the magnetism is 
generated because earthquakes make the 
Earth's solid inner core slosh back and 
forth in the liquid outer core like a 
metal ball in a sphere of molten iron, in- 
ducing electrical currents that maintain 
a geomagnetic field. 

The idea of magnetism deriving from 
the forces inside the molten iron and 
nickel outer core is a modern, but not 
new, idea. But there remained the prob- 
lem of explaining the motions inside the 
Earth to begin with. Continued 


Spend a milder moment with Raleigh. 


lee a a 


A down-to-earth idea. "Forrester" 
Hunting Boots by Wolverine. Get 
a pair for free B&W Raleigh 

coupons, the valuable extra on 
every pack of Raleigh. 


To see over 1000 gifts, 
write for your 

free Gift Catalog: Box 12, 
Louisville, Ky. 40201. 


Filter Kings, 17 mg. "tar," 1.3 mg. nicotine; Longs, 19 mg. "tar," 
1.5 то. nicotine, av. per cigarette, ЕТС Report August '72 


A special treatment softens the tobaccos for a milder taste. 


Smart E 
new packs— 
same great 

taste. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Now the Columbia theorists suggest 
that the “sloshing” comes from the equiv- 
alent of a major earthquake. Such an 
earthquake, they say, would cause the 
solid inner core to move back and forth 
some 20 inches, for a continuing period 
of about 10,000 years. During this time. 
other earthquakes would contribute to 
keeping the oscillation going. 

The Columbia researchers think they 
may find support for their ideas by 
studying the correlation between 
changes in the Earth's magnetic field 
and seismic movements. Early observa- 
tions of the field are encouraging. 


Two more геаѕ‹ 


Science Newsfront 
[Continued] 


Flying carpet—1973 style 

The people who gave you the flying 
jet belt have now come up with a tur 
bine-powered flying platform designed 
to take off vertically and enable a man to 
fly for 20 to 30 minutes at speeds higher 
than 60 mph. The Williams Research 
Corp. which is developing the flying 
marvel for the U.S. Marine Corps, 
it will begin flight-testing this spring. 

The WASP (for Williams Aerial Sys- 
tems Platform) will, its de: ers be- 
lieve, be able to accelerate rapidly; move 
forward, backward, and sideways; hover; 


$ MerCruiser runs rings around 


all other stern drives 


MerCruiser 120 and 140. 
The fours that outrun 


competitivi 


When you think stern drive power, here's the place to start 
MerCruiser 120 and 140 stern drives are light and compact, but they'll 


ixes. 


The 


give you all the full, free power on the water you would want 
Performance comparisons show why. On identical hulls the 
140-horsepower MerCruiser outruns competitive 6-cylinder 
engines rated up to 170 HP... and uses less gas while it’s at it. 


Jet-Prop exhaust makes power quicter 
and more efficient. Power Trim 

| puts you in command —dig in to 
` snap skiers out of the water, 
then plane up and go. Check 
these standard features against 

any competitor. And these 
MerCruiser safety features: 
‘an ignition switch that 
allows starting only in neutral, 
а flame-proof distributor. 
If you want out-front 
performance—with a light and easy trailing 
boat—power up with a MerCruiser 
120 or 140. Or, team up a pair to move 
ош а medium-size cruiser. When you 
talk boats with your dealer, start 
with the stern. Start with the 
MerCruiser 120 or 140. 


XL 


MERÇAS E 
_ STERN DRIVES | 


and rotate on i: es. It will be powered 
by the world's smallest fanjet engine. 
mounted in front of the operator, who 
will be able to simply step on the plat- 
form, start the turbine, take the hand 
controls and fly off—one-handed! 


UV solves electronics problem 


The burgeoning technology based on 
microscopic solid-state electronics de- 
pends in part on economic production of 
the semiconductor wafers that carry the 
circuits. And processing these wafers 
has long been plagued by the problem of 
how to get rid of the unwanted residue 
of photoresist, a plastic film that is used 
in the photoetching of the rocircuits. 

Now General Electric scientists have 
come up with a process that uses intense 


ultraviolet light to clean the wafers, in- 
stead of slower and riskier methods that 
use solvents. The UV radiation, in the 
presence of air and at about 250 de- 
grees C, breaks down the polymer (long- 
chain organic molecule) structure of the 
plastic and allows it to vaporize in 25 to 
40 minutes. The photo shows a batch of 
wafers ready for processing. 


Superaccurate air speedometer 

A radically different air-speed indi- 
cator developed for NASA's Ames Re- 
search Center is “10 times more precise 
than the best systems now used in com- 
mercial aircraft. 

The device, designed and produced by 
Honeywell, focuses a carbon dioxide 
laser beam about 60 feet ahead of the 
aircraft, where the air is still not turbu- 
lent. The indicator perceives the laser 
beam's backscatter from aerosols sus- 
pended in the air and measures the 
Doppler effect-the apparent shift in 
frequency proportional to the relative 
motion of plane and air. The system 
translates the shift digitally into air 
speed. 

Conventional air-speed indicators use 
air-pressure sensors mounted on the 
leading edge of the wing. Accurate mea- 
surements are hard to achieve because 
of air turbulence created by the wing 
and by the sensor itself. The new system 
is being developed as part of NASA's 
contribution to the Global Atmospheric 
Research Program. 

Precise measurement of airspeed 
particularly important in relating im- 
proved aircraft performance to subtle 
design changes. Accuracy with the indi- 
cator tests out at 0.1 percent us 


Touch. And. : 


Full electrics. The Harley- 
Davidson SS-350. Takes the 
kick out of starting. Puts it in 
the going. 

Motivated by the 350cc 
Harley-Davidson power plant 
that moves you down express 
lanes, keeps you hanging in 
there on back road turns. 

All the torque you'll ever 
eed Neatly ratioed through 
the 5-speed box. 

(With 5-under-foot, who 
wants 4-on-the-floor?) 

A most responsive, beautiful 
touch. In handling. And styling. 

The Harley-Davidson 
SS-350. 

Sets you free. 

Harley-Davidson. 


Milwaukee, Wisconsin 53201 
Member Motorcycle Industry Council 
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Introducing the СМС MotorHome. 
It doesn't ride like a truck. 


It doesn't look like a box. 


1, A NEW ERA IN MOTORHOMES 
IS BEGINNING. 

Before we started building our 
MotorHome, we studied every other type 
of motorhome that exists. 

We found that the simpler the 
basic construction, the fewer the problems. 
So we started with a strong, durable, 
steel perimeter frame and attached to this 
a cage of heavy aluminum ribs. 

On top of this, we bonded both 
aluminum and fiberglass panels molded to 
а smooth finish. It’s the same construction 
people are flying all over the world in. 

Except now you'll be driving. 

Then we sprayed the interior with 
a thick, rigid polyurethane foam for 


2. 


thermal insulation and noise suppression. 
This polyurethane foam has six times the 
insulation value of fiberglass. Which 
means the GMC MotorHome has better 
insulation than most homes. On or 

off wheels. 


MORE POWER TO YOU. 

To give you the excellent road 
performance, we installed a 455-cubic- 
inch V8 engine up front and coupled it 
to a 3-speed Turbo Hydra-matic 
transmission. We coupled that to a front 
wheel drive unit with a 3 to | ratio and 
put it all on top of torsion bar springs 
and stabilizer bar. 


With our low overall body weight, 


it all means getting up to highway speeds 
quickly. Excellent traction. Excellent 
weight distribution. 


. A MOTORHOME IS NO FUN 


IF IT’S NO FUN TO MOTOR IN. 
We took our basic construction 
and raised it only 15" from the ground. 
This puts the center of gravity only 37 
inches above the ground. For easy handling. 
See the rear wheels. We put one 
behind the other for four reasons: To 
give you a wider base. More room inside. 
Greater stability than you'd have with 
dual wheels. And so we could place a 
special air spring between the two wheels 
to pass the bumps from one to the other 


instead of to you! 

These air springs are the only 
ones of their kind on motorhomes. 

To keep the weight and balance 
of the interior within design limits, 
we fed all the data into a computer. It fed 
back what we needed to put things 
where they belong. 

4. ABOUT OUR SIX-WHEEL 

BRAKING SYSTEM. 


middle, a double sink, 6-cubic-foot 
refrigerator (it's electric so there's no 
pilot light that'll blow out), a range and 
oven with exhaust hood. There's also а 
bath with all the necessities plus ample 
cabinet space. 

"That's one floor plan. There are 
14 more available. 


. WE INCLUDED TOP INTERIOR 


DESIGNERS IN OUR PLANS. 


7. ONE-STOP, ROUND THE 
CLOCK SERVICE. 


Your GMC MotorHome dealer 
services everything he sells. Inside and 
out. From the engine to the air conditioner 
and furnace. And there's a toll-free 
number you can call and immediately get 
the number of the nearest MotorHome 
dealer representative available for 
assistance around the clock. 


MARK OF EXCELLENCE 


Ín addition to power steering, 
there's a six-wheel braking system with 
power disc brakes up front and four large 
fined drum power brakes in the rear, 
plus an available leveling device operated 
from the driver's compartment for parking 
on uneven ground. 

Incidentally, the parking brake 
grabs all four rear wheels. 


5. CHOOSE FROM 15 DIFFERENT 
FLOOR PLANS. TWO LENGTHS. 
The GMC MotorHome is 
available in 23- and 26-foot lengths. The 
standard 26' floor plan includes a dinette 
that converts to a double bed opposite a 
sofa that turns into double bunks. In the 


To put the finishing touches on 
the inside, we had House and Garden 
magazine's interior designers help us. 

The driver and passenger seats are 
high, contoured seats with built-in arm 
sess. This high. levalisanting araogenn 
cotshined withthe big. widesanale 
windshield, offers you panoramic 
visibility. 

Every counter top has rounded 
corners. All cabinet knobs are eliminated. 
Every hinge is concealed. 

There are thick, shag or cut pile 
carpets. And wood-grained vinyl on 
the walls and cabinets. 

You also get a choice of four 
color-coordinated interior decors. 


For our 28-page, four-color catalog, 
write GMC MotorHome Headquarters, 
Drawer Y, Dept. 116, Lansing, 

Mich. 48909. 

Better yet, see your GMC 
MotorHome dealer. He'll be glad to 
sliowyouaround the House. Five 


good Ме. 


The MotorHome from General Motors. 


Streets That Soak Up the Rain 


Flooded streets tie up traffic, dam- 
age cars, and cause serious accidents. 
But there may be a solution in the 
not-so-distant future: streets that 
soak up water. And what streets 
they’ll be! Gutters, curbs, and drain- 
age ditches won’t be necessary in 
many cases. 

Sound fantastic? Government ap- 
proval is expected soon for the use of 
water-absorbing asphalt on streets 
and parking lots in the new town of 
Woodlands, near Houston. The roads 
will suck up water—as much as 20 
inches an hour. 

The concept’s so simple that, ac- 
cording to James Veltman, GMA De- 
velopment Corp.’s ecology planner 
for Woodlands, even some engineers 
don’t believe it until they see the wa- 
ter filtering through test samples. 

The new asphalt was developed by 
the Franklin Institute Research Labs. 
Their report to the Environmental 
Protection Agency concluded that the 
new paving material offers: 

€ Relief from flash flooding. The 
porous paving will reduce stream-bed 
erosion, storm-water pollution, flood- 
ing of ditches and viaducts. 

@ Safer roads. A thin layer of ma- 
terial applied to ordinary pavements 


Particles are irregular in 
shape to leave openings 
for water to seep down- 
ward through asphalt 
quickly. 


How it works: The surface layer consists of 
small jagged particles of crushed rock pre- 
coated with asphalt binder. The water first 


reduced wet skidding and hydroplan- 
ing accidents by more rapid removal 
of water and oil film. 

€ A practical use for urban debris. 
Crushed bricks and ceramic wastes, 
for example, work as filler for the 
pavement's base-reservoir layer in- 
stead of more expensive gravel. 

€ Preservation of vegetation, Trees 
and shrubs near conventional pave- 
ments often starve because of dry soil, 


JAGGED PARTICLES 
OF CRUSHED ROCK 
PRECOATED WITH 
ASPHALT BINDER 


ORDINARY 


NATURAL 
GRAVEL SOIL 


seeps through the asphalt into a lower layer 
of ordinary gravel, then filters naturally into 
the soil underneath. 


but they’ll grow in a parking lot with 
porous pavements. 

In most cases porous asphalt in- 
stallations will be cheaper than equiv- 
alent conventional pavements with 
their storm sewers. And if sand or 
silt causes clog-ups? 

“Just vacuum the streets,” says 
Veltman. “Runway vacuum equip- 
ment already in use at airports will 
be perfect.”—Raymond Pearson 


Our STIHL O20AV mini-saw was so 
. popular with the professionals that 


— 
excise" 


rari 


p 


GTI HL ss ) 


we also had to 
create a 


“professional” model... 


the STIHL O20AV-P 


— 


Now you can 


choose between these two 
exciting new lightweights...The Worlds 
First mini-size Chain Saws with Built-in Shock Absorbers. 


Both of these super-lightweights also feature 
the new STIHL Safety Hand Guard, the new 
safety throttle trigger lock, a non-snag body 
design with recessed low-noise muffler and our 
popular automatic chain oiler. Plus, a long-life 
cylinder, the revolutionary new Oilomatic re- 
lubricating chain and of course, STIHL's fam- 
ous engineering and performance. 
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Choose the STIHL 020AV for compact, easy 
one-hand operation for home area pruning, fire- 
wood, etc. and the STIHL 020AV-P for center 
balance, longer-reach handle and features pre- 
ferred for professional-type cutting in light tim- 
ber, or nursery, farm and construction jobs. 
An added plus both models easily adapt to a 
light, high performance hedge trimmer thru a 
special attachment. 


STIHL 
AMERICAN, INC. 


194 Greenwood Avenue, 
Midland Park, N. J. 07432, 
Code 201-445-0830 


Picture yourself here 


All it takes is an Evinrude motor, a 
foot pump, and a suit-case-size in- 
flatable boat. Just add air—and see 
your boating dream take shape be- 
fore your eyes. 

Shove off and say goodbye to 
camper-to-camper campgrounds 
and wall-to-wall people. Go whe 
the fun is fresh. 

Evinrude escape power comes in 16 
models—2 to 135 hp. Come in and 
start planning your get-away today. 
You'll be surprised how easy it is to 
get into the boating fun picture. 


For free catalog—write Evinrude Motors 
4254 М. 27th St., Milwaukee, Wis. 53216 


-life size. 


SPECIAL OFFER 


Come in and look atthe new Evinrude 
motors and gorgeous new boats. 
We'll give you a coupon that will get 
you a new Eastman Hawkeye Insta- 
matic Camera with Magicube flash 
and color film for only $9.95. 


This offer is good at all participating 
Evinrude dealers. If your dealer can't 

upply you, send us his name and 
we'll send you a coupon. 


VINRUDE = 


ON ОҒ OUTBOARD MARINE CORP 


first in outboards 


TAKE YOUR PICK... 
AND YOU'LL 
PICK A WINNER! 


When you select an Ariens 
Riding Mower or Lawn Tractor, 
you can be sure you picked a 
winner. Ariens has a model that's 
just right for your grass cutting 
situation and your pocketbook. 
The Manorways and Emperors 
are 8 HP and the Fairways are 

5 and 7. Mowing decks range 
from 24” to 38” cutting widths. 
There are mulching and grass 
catching accessories for 
summer; snow blades and Sno- 
Thro attachments for winter and, 
of course, electric start if you 
choose. All provide clean, crisp, 
no-scalp mowing. Write for 


© A сит @ asove tHe rest: Catalog today. 


Ariens Company, 807 West Ryan 
Brillion, Wisconsin, 54110 
Phone 1 (414) 756-2141 


Send for FREE fact k 


SAVE A CORNER 
OF YOUR CAMPER 
FOR A BONAIR 


INFLATABLE BOAT! 


Why trail or rent a boat when a Bonair high-performance inflatable 
will store away in a closet? Your Bonair unpacks, inflates and puts 
you on the water in less than ten minutes. You can launch it without 
a ramp or level shoreline. 

Guaranteed-in-writing, Bonair's tough hull bounces safely off rocks 
and stumps, won't tip while boarding or lean while cornering, assures 
safety and stability in ocean water and provides amazing speed and 
performance for cruising, skiing or fishing. It has marine plywood 
floodboards and solid transom. Before your next trip, discover the 
low cost, high excitement and welcome convenience of a Bonair boat. 
Made in U.S.A., conveniently use your Master Charge or BankAmeri- 
card to buy Bonair. 

From $335 to $935. For full information on Bonair's seven models 
(BIA rated from 7.5, two-passenger to 40НР six-passenger), write 
today. 


е 
Write to Dept. PS-3 
Bonal INC. os 
INC. 15501 w.toath St. + Lenexa Ks. 66219 » Ph. (913) 888-8868 


Mounted on router, Attach-Lite's offset head 
can put light directly on the cutter. 


Tool light gets power from two C cells (not 
supplied), uses standard PR6 bulb. 


Add-On Light 
for Portable Tools 


When the nature of a tool makes it 
hard to see the cutting line, you need 
light—and that's what the Sears peo- 
ple give you with their new Attach- 
Lite. It's a simple idea—a little flash- 
light with an offset head for putting 
light directly on the cutter and the 
work. 

Because it's battery-powered, no 
cutting into tool wiring is necessary— 
which makes sense particularly with 
double-insulated tools. 

While the Attach-Lite is made spe- 
cifically for Craftsman tools, I found 
that with a little finagling I could use 
it on other products, and even mount 
it on a wood base for use as extra il- 
lumination. 

Along with the light (plus screws 
and washers) you get a bracket for 
use with a saber saw—the long leg of 
the bracket locks in slots that are or- 
dinarily used for an edge guide.—R. J. 
De Cristoforo 
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ely. If it doesn't say Home Safe, it probably isn" Weldwood. Swati 


Plain talk about 
the new Postal Rates 
for magazines 


More than five billion magazines are sold each 
year in the United States. That works out to 
about 26 copies for every man, woman and child 
in the country. Clearly, magazines are filling a 
genuine need, as a source of believable informa- 
tion, personal growth, and entertainment. Is that 
any reason why you, as a reader, should be con- 
cerned with what it costs the publisher to send 
them through the mails? Please read on. 

The U.S. Postal Service has proposed a mas- 
sive increase in second-class mail rates. Second- 
class mail includes this magazine and about 
10,000 others, big and small. The increase 
amounts to an astonishing 127 percent over the 
next five years—more than 25 percent a year. We 
believe that this represents an unacceptable bur- 
den—a burden that magazines should not, and 
can not realistically, pass along to their readers. 
Any attempt to do so would inevitably result in 
pricing magazines out of the reach of hundreds 
of thousands of readers and would threaten the 
continued existence of many magazines important 
to you and your fellow citizens. 

Let’s get personal for a moment. Popular Sci- 
ence Monthly has been published continuously 
for more than 100 years. Since 1872, Popular 
Science has survived several wars, major depres- 
sions, strikes, natural disasters, inflation and 
sharply rising production costs—and, in recent 
years, some pretty fierce competition from TV 
for the advertising dollars all media need to stay 
in business. 

We are not about to call it quits. But as a 
century-old publication, we feel a special obliga- 
tion to speak out on this issue of survival. If it is 
true that skyrocketing postal increases will spell 
the end for many magazines, how important is 
that to you? 

Magazines are much more than just commer- 
cial enterprises—they play a vital role in main- 
taining the free press essential to democracy. 
They are a part of your freedom to know what’s 
going on, to hear all sides of a question, to expand 
your knowledge. They perform a service no 
other medium can provide—not television with 
its graphic but necessarily brief impact; not news- 
papers, which report today’s news but must face 
short deadlines, and the limitations of geography 
in their coverage and distribution. Only maga- 
zines, with their longer preparation time and 
careful research, can bring you nationwide, in- 
depth coverage of today’s complicated world. 

Aside from their fundamental contribution to 
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a free press, it is the unique nature of magazines 
that they can appeal to highly specialized, though 
widely scattered, audiences. If your special inter- 
est is stamp collecting, or mountain climbing, 
chess, travel, bird-watching, or nuclear science, 
there’s a magazine that keeps you up-to-date in 
your field of interest, and in touch with others 
who share it. It is just this type of publication 
that may suffer most from the enormous postal 
increases we are protesting. 

The price of everything is up, and magazines 
must contribute a reasonable share of the higher 
cost of delivering the mail. But an annual increase 
of more than 25 percent in one of the basic 
expenses— your expenses and ours—is not, in our 
view, a “reasonable share.” 

We are not alone in our protest. Strong voices 
outside publishing are being heard, expressing 
their fear of the consequences if so heavy a bur- 
den is imposed on magazines. Senator Gaylord 
Nelson, of Wisconsin, has observed that, “The 
proposed increases in second-class mail rates 
threaten to stifle the free flow of ideas and infor- 
mation of competing independent journalism and 
opinions in the country." 

On September 21, 1972, during the 92nd Con- 
gress, Representative Morris K. Udall, Chairman 
of the Postal Services Subcommittee, introduced 
a bill (HR 17129) in the House of Representa- 
tives which, if enacted, would offer some relief 
for the publishing industry. On the same day 
Senator Edward M. Kennedy proposed a similar 
bill (S 4020) in the Senate. 

In introducing the bill, Senator Kennedy 
stated, “1 believe that in such cases as the present, 
involving an across-the-board increase of 127 per- 
cent in.the postal rates charged magazines and 
other periodicals, there are overriding considera- 
tions of public policy that require Members of 
Congress to speak out. ... In the face of the over- 
whelming threat, Congress must act promptly to 
alleviate the burden of this confiscatory rate in- 
crease, and to prevent the demise of many publi- 
cations that serve a cherished historical purpose 
in our democracy." 

But it is your help we need most of all, to 
promote Congressional action. I hope you will 
write your Congressman that you favor recon- 
sideration of the exorbitant new rates for second- 
class mail. Or send him this editorial, sign it, and 
indicate that you agree with its message. Thank 
you. 


J. Michael Hadley 
PUBLISHER 
POPULAR SCIENCE 
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In this picture every- 

body has a gimmick... 
almost everybody. 

Try picking the one who 
doesn’t go along. 

1. Nope. He's Lance Boyle. Gimmick: brags about wars he was 
never in. Yells "bombs away” as he flicks his French cigarette. 

2. Sorry. He's Harvey Dibble. His restaurant specializes in dried 
prunes. Gimmick: smokes wheat germ cigarettes. 3. Eunice Trace. 
Starlet. Gimmick: restoring wholesomeness to movies. (Last film 


Сап you spot 
the Camel Filters sm 


oker? 


1972 R. J. Reynolds Tobacco Company, Winston-Salem 


review: "At last, a movie the entire family can walk out on."') 
4. Smokey Stanhope, accountant. Gimmick: a guitar. L 
ately makes the mistake of playing it. 5. Right. He's j 
And he sees through all the gimmicks. That's why he 


fortun- 


an honest, no-nonsense cigarette. Camel Filters. Easy ب‎ 
good tasting. Made from fine tobacco. 6. Calls himself { 
“Killer.” Gimmick: thinks soccer uniform ў ттс За 


enhances his image. When he puffs out his а 
chest, his pants fall down l 


Camel Filters. CAMEL 


They're not for everybody 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


(but they could be for you). 


20 то. "tar; 14 mg. nicotine av. per cigarette, ЕТС Report AUG.72. 


American Motors 
Introduces 
The Extended 
Buyer Protection 
Plan. 


You still get 1 year or 12,000 miles of 
Buyer Protection Plan coverage at no cost. 

But now you can buy additional coverage so that 
except for the replacement of tires, gas and oil, 
your new Í car 
won't cost you a thing to maintain 
for 2 years or 24,000 miles, whichever comes first. 


— 


You get double 
Buyer Protection Plan 
coverage fora total of 


Plus: 


2 years or 24,000 miles. 


1.A simple, strong guarantee. 

When you buy a new 1973 car from an American Motors dealer, American 
Motors Corporation guarantees to you that, except for tires, it will pay for 
the repair or replacement of any part it supplies that is defective in mate- 
rial or workmanship. This guarantee is good for 12 months from the date 
the car is first used or 12,000 miles, whichever comes first. All we require 
isthat the car be properly maintained and cared for under normal use and 
service in the fifty United States or Canada, and that guaranteed repairs or 
replacement be made by an American Motors dealer. 


. A free loaner car from almost every one of our dealers if 
guaranteed repairs take overnight. 

Special Trip Interruption Protection. 

Anda toll free hot line to AMC Headquarters. 


You get a new oil filter 
and 5 quarts of oil 

every 5 months 

or 5,000 miles. 


And after the first 
5,000 miles 
we do all this. 


Then at 10,000 miles 
this is what you get. 


At 15,000 miles 
you get the works! 


`  amajor tune-up, 


At 20,000 miles, 
we do all this. 


When you buy a new 73 AMC 
car you are entitled to American 
Motors Buyer Protection Plan for 
one year or 12,000 miles which- 
ever comes first. 

Imagine protection this good 
costing you nothing extra! 

But now you have the option 
of buying American Motors new 
Extended Buyer Protection Plan. 


Afront end alignment plus 
parts and labor included. 


Correct if required. 


Correct if required. 


IGNITION POINTS & CONDENSER , 


Inspect (replace if required) 


NN 


\ 
ee 


FUEL 
FILTER 


SPARK PLUGS 
Clean. regap and test 
(replace required) 


= 
[3 
<= 
= 
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1. Inspect/Correct Fluid Levels (including Battery). 
2. Inspect and Lubricate Heat Valve (Exhaust Manifold). 
3. Inspect Drive Belts (Condition and Tension). 


1. Inspect/Correct Fluid Levels (including Battery). 
2. Inspect and Lubricate Heat Valve (Exhaust Manifold). 
3. Inspect Drive Belts (Condition and Tension). 


4. Inspect and Clean Exhaust Gas Recirculation Valve. 
5. Inspect Exhaust Gas Recirculation Discharge Port 
(6 Cyl.). Clean if required. 


DISTRIBUTOR 
PCVVALVE CAM LUBRICATOR 


AIR FILTER 


FUEL VAPOR 
INLET FILTER 


чан О 
ШЕ 
26 KEY MECHANICAL 
MAINTENANCE SERVICES 


Correct if required. 


1. Inspect/Correct Fluid Levels (including Battery). 
2. Inspect and Lubricate Heat Valve (Exhaust Manifold). 
3. Inspect Drive Belts (Condition and Tension). 


4. Inspect and Clean Exhaust Gas Recirculation Valve. 
5. Inspect Exhaust Gas Recirculation Discharge Port 
(6 Cyl.). Clean if required. 


For $149 — manufacturer's sug- 
gested list price—you get Buyer 
Protection coverage extended toa 
full two years or 24,000 miles 
whichever comes first. 

Plus all factory required main- 
tenance at 5,000 and 10,000 miles; 
a major tune-up at 15,000 miles; 
and another check at 20,000 miles. 

So, see your AMC dealer. Hell 


give you all the details and show 
you the five best reasons to buy an 
American Motors car in the first 
place: Gremlin, Hornet, Javelin, 
Matador, and Ambassador. 


ZI AMC 


We back them better 
because we build them better. 
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: ер able. Sure-fire cooking power when and where you need it. Without fail. 
Beca e Coleman doesn't believe in cutting corners. 


Take the rugged steel case. It's coated inside and out with baked-on enamel. Now that's 
hard to beat. 


And the fuel tank. It's steel too. Then copper brazed so it can't rust or leak. Ever. 


And the stainless steel burners. They'll never corrode or burn out. And they deliver over 
25,000 BTU's of heat. That's more cooking power than you'll find on any other stove, anywhere 


Then there are the Coleman extras. Like a built-in pump. And an instant heat control. And 
folding wind baffles that keep drafts down, cooking efficiency up. 


Like we said. Coleman doesn't believe in cutting corners. Our gas stoves prove it. 


Ask someone who has one. 


Greatest name in the great outdoors for lanterns, stoves, coolers, jugs, heaters, tents and sleeping bags. 


PS:\NhaisNewz... 


Popular 


Science 


MONTHLY 


Keeping You Posted from Behind the Scenes 


ith all the publicity they’ve gotten in the past 

few months, it’s hard to remember that only 
two or three years ago a personal calculator you 
could tuck in your pocket was, for most of us, 
just another bit of science fiction. Furthermore, 
when we read the early stories about machines 
selling for between $300 and $500, the prevailing 
attitude was “who needs it?” 

“New personal calculators will be popular with 
students as prices fall below the $200 level,” PS 
Associate Editor John Free predicted in “Micro- 
electronics Shrinks the Calculator" [PS, June ’71]. 
Free also mentioned rumbles of an under-$100 cal- 
culator soon to appear. To try out calculators on 
the market for his article, Free collected a deskful 
of the machines. Many were AC powered; most 
cost over $300 and were made in Japan. A last- 
minute addition to that article described a dramatic 
newcomer to the calculator field: Japan-based 
Busicom was introducing a shirt-pocket-size mini- 
calculator using a single U.S.-made microelectronic 
chip—at $395. 

Meanwhile, Texas Instruments and other U.S. 
semiconductor companies were working quietly 
with manufacturers to develop single-chip circuits 
for calculators. Bowmar was an early entry in the 
pocket-size calculator field with a $180 model. Last 
year, others took advantage of low manufacturing 
costs for single-chip machines and brought out in- 
expensive models, Competition stiffened, prices be- 
gan to drop. Today, electronic calculators—of all 
shapes, sizes, and prices—are one of the hottest 
items in consumer electronics. Few in 1971 could 
have predicted our cover-story theme for this issue: 
the under-$100 calculators. 


Electronic mail delivery gets started 


Writing in the May 1972 issue of PS, Dr. Peter 
Goldmark outlined the plans for the New Rural 
Society study in the Windham Regional Planning 
Area. He told how the new communications can 
stop the rush to the cities and change the way you 
live, work, and play. Though the plans he outlined 
were based on existing technology, they read like a 
dream world that those of us over 30 were not likely 
to experience in our lifetimes. Now we learn that 
the first link in this total-communications society 
was put in operation January 2. It’s a facsimile 
mail service in Connecticut between Hartford and 
Willimantic. Faxmail, as it’s called, uses telecom- 
munication facilities to transmit letters, pictures, 
graphs, drawings, invoices, and other data normally 
delivered by mail or messenger. The received copy 
looks just like the original—and it arrives a few 
minutes after you send it. The new service will be 
available without charge to business, professional 
organizations, and individuals between Hartford 
and the 10-town Windham Planning Area. 

Dr. Goldmark said the electronic mail will be of 
major significance in finding for the NRS study 
the answer to these questions: 

@ Would faxmail encourage business and gov- 
ernment decentralization to rural areas? 

@ Is faxmail between a rural town and a large 
city a desirable addition to, or a partial substitu- 
tion for, existing mail service? 

@ Could health care and education in rural 


areas be improved significantly by a faxmail link to 
urban medical centers and educational facilities? 

Faxmail is only one of many telecommunication 
experiments planned for the NRS project. The 
project is a national pilot study to help improve 
life in rural areas through imaginative uses of tele- 
communications for business, government, health, 
education and cultural enrichment. 


Predicting earthquakes 


In 1969 [PS, Apr.] we reported on work geolo- 
gists had been doing aimed at predicting—and even 
controlling—earthquakes. C. P. Gilmore, who wrote 
the article, recently revisited the National Center 
for Earthquake Research in Menlo Park, Calif., 
and got some encouraging news. Experiments un- 
derway to see if the constant minor quakes near 
Rangely, Colo., could be controlled have had good 
results. By pumping water into deep faults, quake 
activity could be increased; by drawing it out, it 
was decreased. This gives hope that some day a 
giant system like the San Andreas fault could be 
lubricated to let it slip gently in a series of minor 
tremors, rather than letting stress build up and 
precipitate a city-killing quake. 

Work toward predicting earthquakes continues, 
toa, The 1969 article reported that many strange 
geological events—tilting of portions of the Earth's 
surface by minute amounts, changes in gravity and 
magnetic readings, stretching or compressing of 
areas—had been detected in isolated cases immedi- 
ately before earthquakes. The hope was that such 
clues could be put together to signal the approach 
of a quake. 

Now Prof. Tsuneji Rikitake of the Earthquake 
Research Institute of the University of Tokyo says 
he has found another. For years before a recent 
7.5 earthquake near Niigata, Japan, says Professor 
Rikitake, the earthquake site was rising slightly. 
Several years before the quake, the rate of rise in- 
creased sharply until just before the event, when 
it stopped. As scientists find more such clues to 
the behavior of the Earth just before a major 
shake, the possibility of accurate prediction of po- 
tentially serious events continues to grow stronger. 


Hydraulic compressed-air plant 


When he read our article about the new Swedish 
system for storing energy underground as com- 
pressed air [Nov. 72], Don Rutherford of the On- 
tario Science Center was struck by the similarity 
to an underground compressed-air plant that has 
been operating in Canada since 1903. He sent us 
the details. Using a 51-foot drop in the Montreal 
River, the Ragged Chutes Hydraulic Air Plant de- 
velops an output air pressure regulated at 125 psi. 
There are no moving parts but the water and air. 
A falling column of water draws air through in- 
clined orifices carrying it 351 feet down, where it is 
separated and collects in a receiver. The com- 
pressed air is piped to nearby mines to drive power 
tools. Total capacity is 5000 cfm at 100 psi. 


Editor-in-Chief 
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Filling display windows in stores is the newest boom in consumer electronics: personal calculators priced from $40 to $400. 


PS Buyer’s Guide to Under-*100 


Calculators on a chip are 
here! Before you buy, 
find out what they can do 


By JOHN R. FREE 
PHOTOS BY ORLANDO GUERRA 


A commuter pulls a cigarette-pack- 
size calculator from his pocket 
and taps out an investment problem. 
Grade-school youngsters gleefully 
check arithmetic problems on their 
minicomputing marvels. An irate su- 
permarket shopper thrusts glowing 
numerals into a cashier’s face, ex- 
claiming, “Your total’s $1.51 too 
high!” And thousands of taxpayers 
these days have a new ally: the elec- 
tronic “brains” in their inexpensive 
calculators. 

That’s just a sampling of last year’s 
estimated one-million new calculator 
owners. As the boom in sales contin- 
ues, the figure may soar to two million 
86 | POPULAR SCIENCE 


additional eager purchasers this year. 

Because of fuzzy—and misleading— 
advertising, however, there’s still a lot 
of confusion about calculator features. 
If you're shopping for your first calcu- 
lator, or considering a second model, 
what follows can help you make a sen- 
sible purchase. A few of the areas 
we'll cover are calculator sizes; battery 
versus AC-only models; floating, pre- 
set, and fixed decimals; memories; 
printouts; and what $100-up can buy. 

One-chip circuits. Today's calcula- 
tor revolution got moving in the fall 
of 1971, when electronics-giant Texas 
Instruments began mass-producing 
one-chip calculator circuits. TI put 
some 5000 transistors on a 1/36- 
square-inch piece of silicon using 
MOS/LSI—metal-oxide-semiconduc- 
tor/large-scale-integration [PS, June 
°71]. Bowmar, who had developed a 
pocket-model prototype, and Eldora- 
do Electrodata were TI’s early cus- 
tomers. Early calculator models were 
priced under $200. 


Other calculator and chip manufac- 
turers quickly entered the field. With 
mass-production economies, prices 
plummeted. And U.S. firms came to 
dominate the personal-calculator mar- 
ket, where Japan once, with its cheap 
labor, held the lead. The reason: 
Putting a chip package, display, key- 
board, and power supply into a case 
requires little labor compared to older 
multi-chip calculators. 

What do you need? Personal calcu- 
lators boil down to three basic types: 
desk-top AC-only models, shirt-pock- 
et portables, and intermediate-size 
portables—somewhat smaller than 
desk-top machines. Our buyer’s-guide 
chart (page 156) shows only a few 
under-$100 models—Hapco, Titan 
RBM, Unitrex—which are concealed 
їп а shirt pocket. Tiny keys on many 
ultracompact models may be difficult 
for some to use. Some pocket-sizes 
might fit your shirt, but would go bet- 
ter in a suit-coat pocket. 

A variety of quality under-$100 


Mini-calculators like Hapco's shirt-pocket- 
size Mark II let you tackle problems any- 
where. Most minis use rechargeable cells 


Desk-top AC-only models feature large read- 
outs, Eldorado Electrodata makes Panaplex- 
display model for office supplier Inland 


AC adapters save batteries while recharging models that use nickel-cadmium cells. 


Electronic Calculators 


models are available with all the fea- 
tures you need for nonspecialized per- 
sonal and household use. With new 
models arriving almost weekly, the 
buyer’s chart can undoubtedly be ex- 
panded by the time you read this. 
Heathkit plans to market under-$100 
desk-top and pocket-size calculator 
kits this spring. 

Desk-top models, Starting with the 
larger desk-top AC-only calculators, 
here are features, advantages, and dis- 
advantages of the three calculator 


Fixed and floating decimals: How they may affect accuracy 


пов 


Answers to problems involving decimals 
may vary according to switch settings or 
basic calculator design. The fixed decimal 
in Rapid Data’s 800 (above, left) drops dig- 
its in multiplication and division answers 
after two places. Thus, 123/456 becomes 


sizes now available on the market. 

Despite the glamour of pocket-size 
portables, sales of AC-only models 
have been booming, too. They also 
benefit from single-chip LSI cost re- 
ductions. As we tested several calcu- 
lators, I and other PS editors quickly 
discovered the advantages of the 
larger models. 

First, keyboard spacing is usually 
wider and individual keys are larger 
in comparison with mini-calculators. 
This makes it easier to enter numbers 


0.26 rather than the 0.2697368 of Melcor's 
360 (right). The Melcor floating decimal is 
automatically positioned in the answer to 
show all figures within the calculator's 
eight-digit capacity. Casio's Mini displays 
six figures (middle). But the Mini, minus 


and push function keys. Second, dis- 
play digits are larger on desk-top 
models. 'These keyboard and readout 
features help reduce fatigue and eye- 
strain when lengthy calculations are 
necessary. 

Several sizes and types of readout 
displays appear in AC-only models. 
Separate fluorescent and gas-dis- 
charge tubes, however, are being rap- 
idly supplanted with Burroughs’ 
Panaplex II display. This is a single 
helium-filled panel. 

As our buyer’s chart shows, the 
number of readout digits you can see 
may not correspond with the number 
of digits available from the calculator. 
Calculator circuits may store more 
digits than displays can handle. 
Switches on some models temporarily 
replace part of a displayed answer 
with “trailing” figures stored in a 
chip. Result: 16-digit readout on an 
eight-digit display. 

Portable features. Battery-powered 
calculators let you solve problems 
anywhere. Models on the chart classi- 
fied as portables fit an attache case. 
With an AC adapter you can use these 
portables at a desk without wasting 
battery power. Keyboard and display 
sizes are similar to AC-only models. 

The type of displays on these port- 
ables are similar to AC-only models, 
too, with one exception: liquid-crystal 
displays (LCDs) in Lloyd’s E660. 
North American Rockwell Microelec- 
tronics Co. makes LCD models for 
both Lloyd’s and Sears. LCDs [PS, 
Feb. '72] use a transparent organic 
chemical that becomes opaque when 
low voltage is applied. Seven-seg- 
ment digits are formed between two 
glass plates. Prime advantages: low 
cost (making large readouts feasible), 
and the lowest battery drain of any 
display. 

Pocket calculators gained an early 
lead in sales and continue to fascinate 
buyers. The first under-$200 models 
were purchased largely by executives 
and salesmen who found them inval- 
uable on the job. But as prices 
dropped last year, a mass market 
opened. 

Displays for minis. Most pocket 
models use light-emitting-diode 
(LED) displays. LEDs [PS, Dec. 

Continued 


keyboard or display decimals, shows digits 
to the right of a fixed "invisible" decimal 
only when you push a special key. Deci- 
mals may affect accuracy: Multiplying the 
Melcor's answer above by 789 gives 212.- 
82233; Rapid Data's 800 displays 205.14. 
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How you tap out solutions to problems 


Sample problems from this pocket-size unit's owner's manual show you 


how calculators can whiz through daily problems. 


Keyboard functions 


differ slightly, but sequences are similar for most calculators. 


RESTORES DISPLAY 
AFTER BATTERY’ 
LIFE-EXTENDER 
SHUTOFF 


CLEARS LAST 
ENTRY 


CONSTANT. 


CLEARS 
CALCULATOR 


AND DISPLAY 


TOUCH 


(c) 
474 
C) 
12 
& 
m 
C 
85 
& 
28 
B 
00 


°70] are semiconductors that usually 
emit a bright red glow when the low 
voltage used for calculator chips is 
applied. (If you have a color-blind- 
ness problem, incidentally, that red- 
dish display may be difficult to see. 
Burroughs says its orange-red Pana- 
plex, closer to green in the spectrum, 
is easier to see for males with this 
problem.) 

LED material forming seven-seg- 
ment digits may be solid bars or a 
string of dots. The dot displays re- 
quire less battery power. Demand for 
LEDs has been so great that some 
suppliers have been unable to fill or- 
ders fast enough. 

Since LEDs draw so much current, 
a useful pocket-model feature is a 
battery-saver circuit. 'This cuts off 
the display after, say, 15 seconds un- 
til you push a key to “call it back.” 

Casio's low-cost Mini has a mer- 
cury-matrix tube display made by 
Nippon Electric Co. It has a blue- 
green color. Casio claims 11 to 14 
hours of battery life (four AAs). Bat- 
tery life for LED models using nine- 
volt alkalines may be about 10 hours 
(two months' average use). Nickel- 
cadmium battery models usually hold 
their charge four to six hours. 

One-year battery. Ragen announced 
an LCD pocket calculator [ PS, Dec. 
"11] that didn't make it on the market 
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CHECKBOOK BALANCING 


Statement balance $474.12 


INCOME TAXES 
taxable income $11,328 


tax (from tables) — 1,820 
+ 
GASOLINE MILEAGE 22% 
Fill gas tank and note i 
odometer reading. Drive ашшы 


until fuel is required. Re- 


Deposits made since [44.85 Vous) noted нүө. | $11,328.00 
statement date 128.00 present mileage and divide | 10,000.00 
35697 by number of gallons used 1,328.00 
Checks outstanding Г 42.09 34083.4 second reading | — 22% _ 
[oar —33907.0 first reading 292.16 

176.4 miles traveled 
Total 40018 14.7 gals. to fill tank | . 1,820.00 


Checkbook balance $400.18 
DISPLAY 


TOUCH DISPLAY 


-B EE © 


42 
O @ в 
o 42.09 


504.88 


104 BY 
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70 104.70 


Ф 
NEN 
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400.18 


because of chip manufacturing prob- 
lems. This year Ragen may yet offer 
its Micro-Mini. The company’s LCD 
requires only 1/10,000 the current of 
LEDs. That, combined with a special 
C/MOS chip that draws practically 
no current, makes one-year battery 
life possible, says Ragen. 

Here are some features common to 
both AC-only and portable calcula- 
tors: 

€ Four functions. Keys for addi- 
tion, subtraction, multiplication, and 
division are basic, of course. Modern 
one-chip models all have four-func- 
tion capability. 

€ Floating/preset decimals. Some 
models have a switch so you can pre- 
set the decimal to appear zero, two, 
four, or more places from the right in 
the answer. On some Master models 
you preset the decimal with the 0-9 
numeral keys. In the floating mode, 
the decimal is automatically posi- 
tioned (see decimal-photo section) . 

€ Fixed decimal. Some manufac- 
turers use preset and fixed inter- 
changeably, although on our chart 
this refers to models whose decimals 
can't be shifted. A fixed decimal re- 
stricts calculator flexibility. 

€ Constant. This feature saves 
time by temporarily storing a number 
for repeat operations: percentages, 
foreign currency conversion, mark- 


12.0 miles/gallon 
TOUCH DISPLAY 


34083 


33907 


2,112.16 total tax 
TOUCH DISPLAY 
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34083. 11328 BRE: 
E 
10000 giu 
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14. 


4. 


12.0 


ups, etc. Some models have а “К” 
switch; others, with automatic con- 
stant, store the first number you enter 
after you push a function key (+, —, 
х,+). 

€ Clear entry (CE). И you acci- 
dentally enter the wrong number, this 
key erases it without clearing earlier 
entries. On some models you push 
the clear (C) once to clear an error, 
twice to clear the display. 

Finally, most models use special 
symbols in the display to indicate 
that you’ve entered too many numbers 
(an E in the AC-only model photo). 
On portables, an “L” might light when 
batteries are low. A minus sign should 
light to indicate negative numbers. 

Spend over $100? If you’re looking 
for special features, here’s what more 
money can buy. For ultra-compact- 
ness, take a look at Busicom’s LE80, 
available for under $200. This 3-by-2- 
by-34-inch midget fits inside a ciga- 
rette pack. Another miniature is the 
2.5-ounce, 34-inch-thick Executive, an 
import from Britain's Sinclair Radi- 
onics. 

Canon's Pocketronic, which dis- 
plays answers on tape, was once priced 
over $300. It's now $150 in some 
stores. Numerals “burned” into the 
tiny heat-sensitive tape, however, 
aren’t nearly as legible as convention- 

Continued on page 156 


FUEL LINE 


First ultrasonic fuel system to be tested is 
installed on a Duster with 225-c.i. Chrys- 
ler slant six. Engine modifications are 
strictly external; fuel tank and fuel pump 
are standard. Standard carburetors can be 
adapted to work as throttle bodies, 


FUEL PUMP 


ULTRASONIC FUEL SYSTEMS 


promise cleaner exhaust and better mileage 
from standard piston engines 


By JAN P. NORBYE 
PS Automotive Editor 


ILLUSTRATIONS BY DAN TODD 


Woua you believe a standard six- 
cylinder engine can meet the ’75 emis- 
sion-control standards and show im- 
proved fuel economy? If not, I've got 
news for you. A Plymouth Duster 
with a standard slant six using an ul- 
trasonic fuel system in place of the 
normal carburetor, but no “down- 
stream” devices such as thermal re- 
actors or catalytic converters, has just 
been tested by an independent estab- 
lishment, with the results detailed in 
the box at right. 

Briefly, most of its emission levels 
are below the limits set by the En- 
vironmental Protection Agency 
(EPA) for 1975. And gasoline con- 
sumption is significantly lower than 
in the Duster prior to installation of 
the ultrasonic fuel system. 

How does it work? Tl get to that 
right away. The first thing you want 

Continued 


Results of the emission tests 


GRAMS PER MILE 
e 
&| Duster with 
&| ultrasonic system 
Duster with 
std. carburetor 
1975 EPA standards 
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(LNG fuel) 


(LPG fuel) 


Chevrolet 327 V8 
Chevrolet 327 V8 


Experimental 


$| 1976 EPA standards 


CO (carbon monoxide) 
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HC (unburned hydro- 


carbons) 0.511 6.589 0.41 


0.41 034 0.17 


NO: (oxides of nitrogen) 1.03095 3.0-8.0 3.0 


04 Y 4. 215 0.93 (| 


The Duster tests were performed 
by General Environment of Arling- 
ton, Va., at its Hartwell, Va., labora- 
tory. An independent private com- 
pany, it was picked because it was 
the closest (to the test car's Florida 
home) testing agency on the EPA 
“approved list.” The charted test 
results (above) show the “ultrasonic” 
Duster is well below CO limits for 
"75 and '76, comes within a hair of 
HC limits for both years, beats the 
775 limit on NOx by a wide margin, 
but runs 272 times above the '76 
NO limit. 


Note the Wankel test data. The 
Mazda engine had a thermal reactor 
for CO and HC control, but is inher- 
ently cleaner in terms of NOx. This 
means that the ultrasonic fuel system 
is a natural for the Wankel, and 
could enable Mazda to shed the 
thermal reactor. 

WHAT DOES THE ULTRASONIC 
SYSTEM DO FOR GAS MILEAGE? 

Before the conversion, the Duster 
was getting about 18-mpg fuel econ- 
omy. After conversion this "те to 
22-23 mpg. That's an improvement 
of 22 to 28 percent. 
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Logical approach to the emission problem: Atomization of the fuel charge by 


Duster test car converted to sonic fuel system by Dr. Arthur K. Thatcher 
and Dr. Ed McCarter in Florida uses a single-injector fuel delivery (photo 
at far right) with a separate fuel computer adjacent to the control unit for 
the sonic device (right), Fuel flow is controlled by a metering valve that 
is attached below the sonic transducer, but no fuel is delivered through 
the horn (seen in drawing) that carries the active surface—all fuel is de- 
livered via the single injector. 


to keep in mind is that it’s a more 
logical approach to solving the emis- 
sion problem. Most of the auto in- 
dustry’s efforts to get cleaner exhaust 
have gone into treatment of the ex- 
haust gases by adding thermal reac- 
tors or catalytic converters to the ex- 
haust system, instead of attacking the 
problem at the source. 

In my opinion, this is like trying to 
cure diarrhea by tinkering with the 
plumbing in your bathroom. Surely 
it’s more logical to try to prevent the 
formation of pollutants during the 
combustion process . . . the Kaopec- 
tate approach, if you will. 

Curing the disease. The ultrasonic 
fuel system is designed to prepare the 
air/fuel mixture for the combustion 
process in such a way as to eliminate 
the creation of pollutants. As we have 
seen, it works. 

The test car runs on regular (low- 
lead) gasoline. If leaded fuel is used, 
it won’t harm the engine or the fuel 
system, but there’s no advantage to it. 
Is the system reliable? The test car 
has done some 7000 miles since it’s 
conversion, most of it in city and sub- 
urban traffic, with frequent stops. No 
maintenance work has been needed, 
but one diode has been replaced. 

Tests have also proved that the en- 
gine will continue to run in case of 
failure in the sonic device. You sim- 
ply lose the fuel savings and the clean 
exhaust until a repair has been made. 

Above all, the sonic fuel system is 
aimed at the original-equipment mar- 
ket, but a retro-fit on older cars is an 
easy matter. You don’t touch the 
basic engine, and a standard one-bar- 
rel carburetor can easily be modified 
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to work as a throttle body and a 
mounting base for the sonic trans- 
ducer. If a system with injector noz- 
zles is chosen, there's more equipment 
to add, but no complex installation 
problems. 

You may wonder if there was any 
particular reason for choosing the 
Duster for these tests. The answer is 
yes: It's the lowest-priced car avail- 
able with the Chrysler 225-cubic-inch 
slant six. This engine offers a special 
advantage in its long intake-manifold 
pipes (“bunch-of-bananas” design); 
they provide a longer gasoline flow 
path from the start of atomization to 
arrival in the combustion chamber. 
This offers the air/fuel mixture more 
time to achieve complete atomization. 

The computer-controlled sonic fuel 
system used in this car is the joint in- 
vention of Dr. Arthur К. Thatcher, an 
M.D. of Merritt Island, Fla., and Dr. 
Ed McCarter, Ph.D., a professor on 
the staff of Florida Technical Univer- 
sity and a professional electrical en- 
gineer. 

The heart of the invention. At the 
core is a device that uses the energy 
of sound waves to break up the fuel 
into microscopically small but uni- 
form particles, thereby achieving in- 
tensive atomization and an even dis- 
persal of fuel in the air flow. The en- 
gine will get an ideal and constant- 
ratio air/fuel mixture. That assures 
more complete combustion and lower 
emission levels. 

How is it programed? An electronic 
computer balances engine load (as 
sensed by intake-manifold vacuum), 
engine speed (sensed by distributor- 
shaft rpm), and ambient temperature. 


The computer translates this informa- 
tion into variable fuel pulses, which 
are then directed to the active surface 
of a sonic reactor unit (see drawing 
atright). 

This sonic unit converts the fuel 
pulses into a substantially nonpulsat- 
ing air/fuel mixture of constant pro- 
portions. In detail: The active 
surface of the reactor faces two fuel 
injectors (at 30- to 35-degree angles). 
As the fuel strikes the sonic surface, 
atomization starts immediately and is 
sustained over a period long enough 
to assure full mixing of the fuel quan- 
tity delivered. 

The key to the whole operation is 
the sonic unit. And one of its most 
vital elements is a sonic transducer. 

The vital transducer. There are two 
types: Magnetostrictive and piezo- 
electric. Both are adaptable to auto- 
motive fuel systems. The transducer 
controls a horn—cylindrical or conical 
—which carries the active surface at 
its mouth. The horn is designed to 
provide maximum sonic energy at the 
active surface. 

This requires generating sound 
waves of extremely high frequency— 
between 20,000 and 40,000 Hz (cycles 
per second). This ultrasonic vibra- 
tion acts on the fuel droplets by 
breaking them down into much small- 
er particles, thus effectively increas- 
ing perhaps a million times the 
fuel-droplet surface available to inter- 
act with the air flow. 

The length of the horn is important. 
It must be a specific multiple of the 
resonant frequency of the sonic trans- 
ducer and, for automotive fuel sys- 
tems, a composite horn length of 


sound waves of ultrasonic frequency assures constant air/fuel ratio 


DRIVING COILS 


one-half the wave length is preferred. 
The active surface is restricted in 
size by the diameter of the horn—the 
active-surface radius must not be 
more than one-half the radius of the 
horn. 

The sonic transducer is driven from 
the car battery in a circuit which in- 
cludes a power amplifier and a feed- 
back circuit. The power amplifier 
includes a power transistor connected 
to the transducer via a transformer. 
A diode and a capacitor between the 
drive-coil windings and the ground 
connection provide a return path for 
the current. 

Feeding in the fuel. Dr. Thatcher’s 
patent application also states that the 
fuel may be fed to the active surface 
through channels inside of the horn, 
as an alternative to the use of injector 
nozzles. The important thing is to 
deliver the fuel to the active surface 
in a manner so that only a thin film 


is maintained on the surface, and so 
that fuel is spread out over the whole 
surface area. 

That sounds easy enough, but what 
about speeding up from idle to, say, 
3000 rpm? If large droplets of fuel 
are thrown onto the active surface, 
they are quite likely to “skate” across 
the surface and get thrown off into 
the air flow without proper atomiza- 
tion. That would defeat the purpose 
of the sonic system, and it must be 
prevented. The fuel control system 
must be provided with means to cope 
with speed and load changes without 
losing large droplets into the mani- 
fold. 

With injector nozzles, a metering 
pump and a separate fuel computer 
do the job. With fuel feed through 
the horn, transient conditions are 
handled by maintaining fuel flow 
through a number of openings of dif- 
ferent size on the active surface, with 


Throttle body fitted with duel injectors is illustrated below. 
Sonic unit at left of drawing includes a magneto-strictive 
transducer with electrical drive coils, a horn, and an active 
surface (projecting into throttle body). 


THROTTLE 
BODY 


FUEL 
INJECTOR 


ACTIVE 
SURFACE 


individual feed directed by a com- 
puter-controlled flow valve. This 
valve will operate in response to elec- 
trical signals from the computer in 
accordance with computer input from 
its sensors. 

Fuel fed through the horn brings 
the advantage of providing a means 
of cooling for the horn. It's also sim- 
pler, in that it makes for an integral 
fuel supply and sonic system. 

Dual-injection advantages. The use 
of injector nozzles may give superior 
fuel mixing under transient condi- 
tions. With two nozzles, they inject 
alternately at low rpm. As engine 
speed rises, both nozzles will inject 
simultaneously for a portion of the 
pulse period. At higher speeds still, 
this period of simultaneous injection 
will increase. 

And the dual-injector system makes 
several modifications in the horn de- 

[Continued on page 146] 
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New Boom in Building: 


BUBBLE, BUBBLE EVERYWHERE 


U.S. Pavilion at Osaka was covered by a fiberglass-reinforced vinyl 
ellipse 262 by 462 feet. Restrained by network of steel cables (top 
photo), ellipse was supported by air pressure .03 psi above atmos- 
pheric. This structure withstood typhoon winds without damage. 
Fuji Group Pavilion below is built of 16 tubular air beams stiff 
enough to support themselves when pressurized. 


All over the world, air buildings are 
bubbling up in a staggering variety of sizes 
and shapes, and finding amazing uses 


By ROBERT MARTIN ENGELBRECHT 


Robert Engelbrecht, AIA, is a graduate architect from Cornell Uni- 
versity. In addition to heading his own architectural firm, he is found- 
ing chairman oí several technological committees oi the Building 
Research Advisory Board. Among these committees: Modular Con- 
struction, New Towns, and this country's first International Confer- 
ence on Air Structures. Recently the Ford Foundation retained him 
as architectural consultant on the proposed air-structures residential 
campus at Princeton University, and the National Academy oí Science 
has named him chairman of the Academy's Building Material Re- 
search Council. 


les Friday evening and you're driving home from work. 
Over the car radio comes the weekend weather report: 
""Temperatures in the high twenties. Look for rain be- 
ginning Saturday morning, changing to snow and contin- 
uing through late Sunday night or early Monday. Winds 
will be variable, gusting to 30 mph." 

You've entered a golf tournament, your daughter has a 
riding lesson, your son a swimming meet, and your wife 
is looking forward to a tennis match. Will the weather 
cancel your family's weekend fun? Not a single event. 
Why? Because at the “Four Seasons Family Park" where 
you have a membership, all these events will go on. Not 
only on schedule, but in idyllic comfort under a low, ellip- 
tical, translucent dome-like covering enclosing 200 acres 
of wooded trails, golf greens, tennis courts, and swimming 
pools. 

As yet, we haven't built a covered family park, but 
according to leading proponents of air structures, we have 
the practical proven experience to build an enclosure big 


enough to cover not just hundreds of acres, but thou- 
sands, And there are projects on the drawing boards and 
in the fabrication shops that seem just as implausible. 
Projects such as enclosing a 100,000-seat stadium at the 
University of Minnesota. Or, converting acres of New 
Jersey's open fields to giant greenhouses growing three 
or four crops per year. 

Giants of the pneumatic family. Air structures are the 
largest members of the pneumatic family—a group that 
includes tires, balloons, and inflatable boats. In general, 
a pneumatic structure is fabricated from strong, flexible, 
essentially airtight materials, and supported and stabil- 
ized by a pressure differential between the interior and 
exterior surfaces. There are three main types of air struc- 
tures already being built: 

© Air-supported structures. These are like giant bal- 
loons—or sections of balloons. The Telstar Radome pic- 
tured is a good example. These buildings are supported 
by air pressure inside, which is maintained at a level 
above the surrounding atmospheric pressure. Maintain- 
ing supporting pressure obviously requires putting in 
more air than goes out. How is this accomplished? One, 
by using “airproof” film and fabric composites for the 
overall enclosure. 'Two, by tightly sealing and anchoring 
the enclosure to the ground. Three, by using air blowers 
sized to inflate and to replace air losses. Four, by enter- 
ing and leaving through air-lock devices that keep air 
losses down. 

® Air-inflated structures. These are something like 
inverted inflatable boats. Support is achieved not by in- 
flating the entire structure, but by inflating tubes or 
panels, which then become stiff enough to bridge open 
space below. The Fuji Group Pavilion illustrated is a 
striking example of an air-inflated structure. Each of the 
structure's 16 tubular air beams hooks into a large air line 
ringing the pavilion. The line is fed by a multistage turbo 
blower. Inflated structures need none of the air locks re- 
quired for air-supported buildings—in fact, ends or sides 
of inflated structures can be left totally open if desired. 
And inflated buildings are easier to heat and cool. 

© Hybrid air structures. These combine a supporting 
structure—usually exterior walls or a framework made of 
conventional rigid materials—with an air-inflated struc- 
tural member forming the roof. 

That’s what bubble buildings are like structurally. 


First experiment in residential air buildings is this single-family 
unit built by Goodyear. Air-supported home, part translucent, part 
transparent, covered a grassy half-acre, Some sections like “living- 
room area" above were floored, others left natural. 


What are they like esthetically? How practical are they? 
Is the low cost of enclosures for large spaces the only ad- 
vantage? So far, air buildings have been used mostly for 
storing things—boxes, barrels, and inanimate objects. But 
what about the housing of animate objects such as people, 
livestock, and plants? Continued 


Bubble buildings—the three main types 


== 


AIR- SUPPORTED AIR- INFLATED 


Three main types of air structures dif- 
fer in the way they use air pressure 
for support. Air-supported type is held 
up by air pressure inside greater than 
outside. Air-inflated type uses air 
beams or mats which, when inflated, 
are stiff enough to span space below. 
Hybrids combine walls or frameworks 
of conventional rigid materials with 
roofs of the air-inflated variety. Each 
air-structure type has its own advan- 
tages and disadvantages, each is a fast, 
cheap way to enclose big spaces. 
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There is an ethereal quality inside— 
where the sharpness of sights and 
sounds is pleasantly softened 


Step inside one of these newest and largest of man’s 
balloons, and you'll find it similar to other buildings in 
that it is filled with air that can be too hot, too cold, too 
damp, too dry, too light, or too dark, or air that is just 
right! For me, the experience exceeds enjoyment of air 
that is just right—there is an ethereal quality inside an air 
structure where the sharpness of sights and sounds is 
pleasingly softened. 

A bubble building is much more than a bag full of air; 
it can be a highly developed environmental enclosure 
consisting of a sophisticated durable exterior surface, 
with equally sophisticated environmental control systems 
supplying the interior amenities. 

Living in a bubble. There is world-wide interest in the 
large commercial air structure, but less appreciation that 
air-structure solutions for residential problems are near 
infinite. The first such structure to be tested for family 
use was a single-family experimental unit built by Good- 
year (see photos), which was lived in for a while by a 
young couple. David Schumacher and his wife were im- 
pressed with their air-structure domicile but somewhat 
awed by its size. 

Dave's reactions: “It’s on a much larger scale than most 
people are accustomed to living in, in terms of undivided 
open area. It could produce reverse claustrophobia . . . a 
kind of ‘bubble fever’ as opposed to cabin fever, but this is 


ides И: 


Tellstar radome—one of five built by Birdair Structures—is 210 feet 
in diameter. Hypalon-coated Dacron forms the skin; a three-stage 
air system consisting of up to 10 blowers keeps it inflated. 


something we will have to find out more about later on.” 

Vickie Schumacher’s reaction: “It was very pleasant 
inside—the unhampered space, closeness to sunlight, and 
freedom of movement. The only shortcoming, at times, 
was a lack of privacy. The gentle sound of rain on the 
clear roof was cozy, like being by a warm fire in a snow- 
storm. You just sat beneath the roof and watched the 
rain come down. It was fascinating.” 

When Dave returned to Princeton to finish graduate 
school, he helped form a nonprofit student-housing cor- 
poration to investigate and develop designs for an entire 
residential campus to be shielded by an air structure. 

The Princeton team selected a multilevel half-acre 
campus site for their residential campus. One level is for 
social activities and food service, along the lines of the 
outdoor café; on another level will be private carrels for 
study, sleeping. A landscaped terraced embankment will 
separate group seating, entertainment, and sport activi- 
ties from other areas. 

The study/sleeping carrels are to be sized for both sin- 
gle and multiple occupancy. These self-contained room- 
ettes are stackable, connectable, and transportable, mak- 
ing it possible for groups of students with similar interests 
and habits to “cluster” their roomettes into numerous 
small community groupings. Similar to franchised camp- 
grounds, where campsite groups are equipped with utility 
connections, the Princeton proposal also has a system of 
utility connections for grouping the carrel-type room- 
ettes. The height of the air structure would enclose ex- 
isting full-size trees. 

Antioch’s one-acre air campus. At the same time, plan- 
ners of the Maryland branch of Antioch College were 
similarly influenced by the air structure and have pushed 
their project into reality. Theirs was an even more ex- 
pansive project, in that a one- to two-acre air-structure 
enclosure would contain most of the academic and ad- 
ministrative activities. 

The Antioch structure, by Architect Rurik Ekstrom, is 
now in place. (It is just under one acre, as required by a 
building officials’ edict.) Ekstrom defines the Antioch 
College structure not so much as a building, but as an 
environment—an environment in which to learn to design 
new social forms, new building forms, that are in harmony 
with life—to build a floating university around the design 
of our lives.” A student/staff/faculty work force is now 
busy developing the “intratectral space furniture"—those 
divisions and accessories that allow diverse and separate 
activities to function compatibly within a common space. 

When used to house inanimate objects, or high-energy 
activities like tennis, the air structure encloses space most 
economically. Used to house people in passive pursuits 
with a high degree of concern for creature comforts, the 
spectrum changes and the complexity of environmental 


Antioch’s one-acre Pneumatic Nomadic Campus in Columbia, Md., 
was designed to create an inexpensive, portable campus that could 
be easily altered to adapt to changing needs and goals. At pres- 
St ICE 


ea | 


ent, only the covering is іп place—planners аге now at work de- 
veloping interior divisions and accessories. They'll include class- 
rooms, offices, recreation areas, and other facilities. 


controls—for temperature, moisture, апа noise—is ampli- 
fied considerably. 

Blowing bubbles around pollution. In solving these en- 
vironmental conditions for air structures, we have become 
aware of their vast potential for assuming new roles in 
dealing with our environmental problems. The air struc- 
ture can completely enclose a given internal environment, 
rendering the enclosed space free of pollutants by keep- 
ing them out. Or the air structure can contain pollutants, 
allowing them to be filtered, sorted, and retained. This 
potential applies to all environmental offenders, includ- 
ing filth, odors, noise, radiation. 

Today, air-structure advocates have concepts for en- 
closing and/or confining some of our most troublesome 
offenders, such as power plants, and industrial, agricul- 
tural, sanitation, and even nuclear complexes. Here the 
emphasis is more accurately directed toward air struc- 
tures as “instruments” of environmental control and con- 
tainment, applicable to existing offenders as well as new 
installations. Enclosure of the offenders might also be 
accomplished with a dual-wall air structure, with an inter- 
liner between the two walls that is a filter into which the 
pressure differential deposits airborne impurities. Moist 
warm air might then carry these impurities to final filter- 
ing points. 

Or, an air-supported structure within an air structure 
might have an expendable interliner, a throw-away filter 
similar to a domestic vacuum-cleaner bag or a hot-air- 
furnace filter. Or, where the porosity of an air-structure 
membrane can be controlled to allow such use, it could 
serve as a collector of heavy wastes from milling ma- 
chines, planers, saws, grinders, etc. The air structure is 
anchored to its base; when in use, the pressure from the 
discharge systems keeps it inflated, the air seeps out, the 
dust and wastes stay in. 

Taming the sun. The air structure’s biggest role may 
one day be to assist man in redirecting a small portion of 
the sun’s energies, Desalination can be achieved by using 
an air structure as an evaporator, drawing the water to 
the inside skin face, and draining it off into collection 
chambers. Irrigation of the desert might be achieved by 
covering large sections with air structures. During the 
night the cooling atmosphere causes moisture to condense 
on the interior surface of the air structure and fall off as 
rain, This process for “producing” water would be effi- 
cient because most of the evaporation would be con- 
tained within the air structure. 

In non-arid areas, rooftop vents or traps could collect 
rainwater and redirect it into the structure where it could 
be stored for future use. 

Composites of fabric, films, coatings, inserts, in either 
single ply or multilayers, offer the technical tools for de- 
flecting, controlling, or collecting solar-energy resources. 


Atomic Energy Commission's traveling exl hall can be erected 
in three or four days by 12 men. It covers 22,000 square feet. 
Durability? It has handled a 135-mph wind without damage. 


Metalized laminates, as used at Antioch, can be gauged 
to reflect up to 90 percent of light energy. Conversely, the 
use of an air structure as a solar-energy collection surface 
might at long last make solar heating and cooling possible 
and practical. Today the enclosure surface of an air 
structure could be fabricated to allow the sun's rays to be 
admitted, during solar-gain hours, and trapped against 
loss during night radiation. Dual walls and air beams 
could well be used to transport and store the trapped 
solar heat. 

Air structures are being used in sound-control tech- 


[Continued оп р 


Mushballoons formed centerpiece of the Space of Planets at 
Osaka's Expo '70. Spoke-like cables controlled by winch open 
structure during the day, close it like a rosebud for the night, 


One-acre greenhouse built by Goodyear near Wooster, Ohio, is 
sturdy enough to support workman on roof. Smaller plastic green- 
houses have been growing vegetables in Mexican desert since 1966. 
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PERSONAL-USE REPORT 
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PERSONAL-USE REPORT : 


One Push of the 
Button Dials Your 
Number 


To program Name Caller, fill in numbered blocks on a 
plastic belt. Each phone number occupies one horizontal 
line, so belt stores up to 38 numbers, 


To make a call, slide indicator to the name you want, touch 
red button. In receiver you hear a series of clicks as the 
number—up to 11 digits—is dialed automatically. 
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Motorized Pogo Stick: More Bounce 
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Jump fences? No, but 
with practiceyou might 
get up to 15-18 inches 
off the ground. Eight 
C cells provide juice 
for the spark plug. 
Makers say the plug 
should last about two 
months. Нор Rod's 
weight: 15 pounds. 


More powerful than a toy train, 
faster than a speeding ant, able to leap 
12 inches in a single bound—you’re 
right, it’s not Superman. It’s the Hop 
Rod, said by the maker to be the 
world’s first motorized pogo stick. 
Why a motorized pogo stick? To 
bounce, of course—about 20 to 30 
times a minute, depending on your 
weight and skill. 

Filling up the four-ounce fuel tank 
lets you bounce about 600 times— 
about a half-hour of steady hopping. 
How high is a hop? I weigh 160 
pounds, and my average hop was 
about 12 inches. 

The tiny motor provides a power 
assist, which means that after you 
learn how to bounce without falling 
(for me, this took 20 minutes and two 
skinned shins), you don’t have to ex- 
ert as much energy as with an ordi- 
nary pogo stick. Every time the stick 
hits the ground, the motor fires, pro- 


Wren I want to dial a number 
these days, I pick up the phone, slide 
an indicator to any spot on a list of 
38 names, and push a single button. 
Relieving me of the mental labor of 
remembering phone numbers and the 
physical toil of turning the dial by 
hand is Name Caller—a $50 bathroom- 
scale-size gadget that sits beneath my 
phone. 

Its operation is appealingly simple; 
when you push the button, a plastic 
belt inside begins to revolve. Elec- 
trodes touching the surface of the belt 
make contact with electrically con- 
ducting spots, initiating a рге-рго- 
gramed series of dialing pulses. By 


sliding the indicator on the front pan- © 


el, you move the electrodes inside to 
contact the proper set of conducting 
spots on the belt. 

Programing Name Caller is easy. 
With an IBM Electrographic pencil 
(supplied) you black out a series of 
rectangles on the moving belt. The 


only maintenance is changing the four | 


alkaline D cells that drive the belt. 
They should last six months under 
average conditions. 

"There is one fly in this ointment of 
telephonic bliss: Name Caller may be 
illegal, since you have to wire it di- 
rectly into the line at the junction box 
on your telephone (the instruction 
book contains complete details). 'The 
matter is now in the courts and prob- 


ably won't be settled for years. Name | 


Caller is made by Macon Products 
Corp., 2835 Columbia St., Torrance, 
Calif. 90525.—C. P. Gilmore 


to the Ounce 


viding a slight, but definitely notice- 
able, upward boost. 

How does the engine work? When 
you jump on the Hop Rod, the piston 
is driven up in its cylinder, leaving a 
vacuum. Going up, the piston uncov- 
ers the intake port, and the fuel-air 
mix is drawn in. To get to the com- 
bustion chamber, this fuel-air mix— 
after the spark plug has fired the 
previous charge and the piston is on 
its way down— passes through the pis- 
ton and out through a poppet valve in 
its top, forcing out any remaining ex- 
haust gases in the combustion cham- 
ber. The engine is now ready for the 
next cycle. 

The Hop Rod isa lot of fun if you're 
in good physical condition, enjoy a 
jolt every two or three seconds, and 
don't mind parting with $69.95. You 
can order one from Chance Mfg. Co., 
4219 Irving, Box 2397, Wichita, Kans. 
67301.—Ray Hill 


Assembled engine looks 
like this. It'll power a 
lawn mower, snow blow- 
er, or mulcher. It's light 
enough to handle easily. 


| PERSONAL-USE 
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A 3.5-hp 
| Engineina 
| Kit for $60 


Looking for a one-evening father- 
son project? Here's one that's edu- 
cational, fun, and useful. The Clin- 
ton 314-hp engine is as practical as 
it is easy to put together. And it 
costs only $60. 

My 14-year-old son and his friend 
finished the engine in less than two 
hours, and the local high-school 
engine mechanic’s class boomed 


Engine kit looks like this when you get it. Parts go together 
easily, using only a few basic tools. 


through it in a mere 30 minutes. 

The instructions are numbered, 
illustrated, and easy to follow. 'T'ools 
needed are screwdrivers, several 
wrenches, a mallet, and pliers. 

I used the engine to replace the 
tired one on our lawn mower. 

For more information write to 
Clinton Engines Corp., Maquoketa, 
Iowa.—Jim Davis 


SPECIFICATIONS 

Type .... Single cylinder, L-Head, 
air-cooled, 4-cycle 

Bore 2% inches 

Stroke 1% inches 

Piston displ. 8.3 cubic inches 

Spark plug mm. 

Fuel tank 21 2-quart capacity with 
shut-off valve 

Governor * Adjustable pneumatic 

Carburetor .....Full-float feed with idle 
and high power-mix- 
ture adjustment 

Lubrication . . . .. Splash type; oil capac- 
ity. 1% pints 

Hp @ rpm 3.5 @ 3500 


Author’s son tries out finished engine. You 
¦ сап tune the carb, set ignition timing, and 
$$ even install it on а minibike. 
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Topping off liquid-helium coolant for powerful superconducting magnet are Dr. Raymond Damadian, right, and student James Pollen. 


How Scientists Are Detecting 
185 
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Superconducting magnet (above and in to 70,000 gauss for research. About 20 
drawing, right) generates magnetic field up inches of helium boils off daily. 
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ILLUSTRATION BY RAY PIOCH 


Mouse-size magnet was used by National 
Bureau of Standards scientists to detect tu- 


Cancer-detection center in artist's concept employs superconducting magnet big enough for man; probe feeds signals to computers. 


mor transplant in mouse tail. Scope photos 
show NMR signal generated with probe coil. 


Cancer with Supermagnets 


Instant diagnosis of cancer? An 
experimental research tool from the 
physics lab may point the way 


By ED EDELSON 


The second thing you notice in Dr. Raymond Dama- 
dian’s crowded third-floor laboratory at the State Uni- 
versity of New York’s Downstate Medical Center in 
Brooklyn is the superconducting magnet: a gleaming, 
six-foot-high cylinder that hangs suspended over an un- 
usual clutter of electronic hardware filling almost every 
foot of the lab. The magnet, which can generate a field of 
70,000 gauss, is the guts of a prototype machine with a 
unique purpose: to detect cancer as it’s never been de- 
tected before. 

That’s the second thing you notice. The first is Ray- 
mond Damadian: intense, mustachioed, with a fleck of 
gray in his hair that makes him look older than his 36 
years, always ready to draw a quick diagram on the back 
of an envelope, or explain why his machine will be able to 
detect cancer—any kind of cancer—in a single quick 


examination, thus saving thousands of lives annually. 

The wise money says that can’t be done, because can- 
cer is too complicated a disease (more likely a family of 
diseases) to yield its malignant secret to a single piece 
of medical machinery, no matter how sophisticated. 

Dr. Damadian thinks the wise money is wrong. And 
the National Cancer Institute is interested enough in his 
ideas to have given him a three-year research grant. The 
prestigious Sloan-Kettering Institute for Cancer Re- 
search is supplying him with human cancerous tissue for 
his experiments. 

If Damadian is right, you may one day be able to walk 
into your local medical center, stand in an odd-looking 
‘chamber as a technician twists dials for a few minutes, 
and walk out with the reassuring knowledge that there is 
no cancer anywhere in your body. No one can give that 
kind of assurance today. What’s worse, no one can be 
sure of detecting cancer in its earliest stages, when the 
chances for survival are highest. That’s what Raymond 
Damadian’s machine is all about. 

Damadian’s cancer-detection hopes are built on ideas 
from two different sciences: a well-established physicists’ 
method for probing atomic nuclei; and a rather contro- 

Continued 
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Basics of nuclear magnetic resonance 
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Atomic nuclei spinning like tops on their axes generate 
magnetic fields and act like tiny magnets. When an NMR 
sample is placed in a strong magnetic field, most nuclei 
align with the external field. Some, however, are “flipped,” 
their polarity opposing the field. This difference in orien- 
tation separates atoms into groups of different energy. 
With the hydrogen nucleus, for example, atoms in level II 
have more energy than those in level |. Beaming radio 
waves into the sample (top figure) boosts additional atoms 
into level 11. When the radio source is shut off (lower 
figure), nuclei fall back to their original level, generating 
а signal. The signal reveals the rate at which nuclei return 
to level I, or relaxation time. This measurement varies with 
conditions (drawings below). A more conventional use 
for NMR is to identify molecules. By tuning the RF ener- 
gy beamed at samples, or fixing the frequency and varying 
magnetic field strength, nuclei will “flip” at various field 
strengths. These resonance points provide a series of spikes 
оп a chart or scope, characteristic signatures of substances. 


versial theory of the cell developed by Damadian, that he 
began formulating 10 years ago with basic research on the 
living cell. 

The physicists’ method is nuclear magnetic resonance, 
or NMR, a way of using radio energy to get a scientific 
fingerprint of any atom or molecule. The basic idea of 
NMR is to feed radio waves into an atomic nucleus and 
measure how the nucleus resonates—that is, first absorbs 
the energy and then gives it up. 

The nucleus of any given element has its own distinc- 
tive resonance. Put an atom of that element in a mole- 
cule, and its resonance is different. Make it a different 
molecule and the resonance is different again. So NMR 
is a favorite technique of physicists and chemists, because 
it provides a quick, accurate way to identify even the 
most complex molecule. 

Lining up the nuclei. Damadian is working on a logical 
refinement of that idea—the thought that NMR should be 
able to tell the difference between the atoms and mole- 
cules in a cancerous cell and the same atoms and mole- 
cules in a normal cell. 

That’s where the magnet comes in. In NMR, the 
atomic nucleus is pictured as an electrically charged spin- 
ning sphere. A magnetic field lines up most spheres along 
the magnetic field lines, accentuating the difference be- 
tween nuclei (see NMR basics). 

The more energy, the bigger the difference. That's why 
Damadian has his 70,000-gauss monster, which uses 10 
miles of niobium-titanium wire cooled by liquid helium 
so it becomes superconducting. A five-volt, high-amp in- 
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put builds up the magnetic field in the coil as desired. 

Then the coil is short-circuited with a built-in super- 
conducting switch. Since the current in the coil does not 
encounter wire resistance, it continues to flow, indepen- 
dent of the power supply, which is shut off. 'This type of 
operation, without an external power source, provides 
exceptional stability for measurements. A single reso- 
nance signal can be maintained “drift-free” for months. 
At 70,000 gauss, more than 40 amps of current flow 
through the superconducting coil. 

Zapping samples with 1000 watts. Tissue samples are 
subjected to two magnetic fields at right angles to each 
other. The sample holder is placed in the core of the 
superconducting coil, where a vertical field exists. Small 
coils in the holder apply 1000-watt bursts of RF energy 
to the sample at the 10- or 100-mHz frequencies used by 
Damadian. The magnetic components of these electro- 
magnetic RF signals are at right angles to the main mag- 
netic field. The two fields create the conditions necessary 
for NMR. Receiver coils built into the sample probe de- 
tect magnetic resonance and feed the signals to amplifiers 
and an oscilloscope, where they can be measured. 

'The most effective frequency in NMR depends on the 
strength of the magnetic field. What Damadian does, is 
feed in just enough radio energy to push a nucleus to a 
higher energy level, where it stays briefly before relaxing 
to the lower level. This interval is called the relaxation 
time. 

Damadian has been looking at one specific component 
of cells: the protons in their water molecules. So far, he's 
been able to demonstrate rather impressively that protons 
in cancerous cells have different relaxation times than 
protons in normal cells (see diagrams). In his original 
experiments, for example, he found that the relaxation 
time for protons in a normal liver cell is 0.250 second. 
The relaxation time for protons in cancerous liver cells is 
0.890 second. 

Since there is a variety of tissue and molecules in some 
samples, the oscilloscope trace reveals a variety of relaxa- 
tion times. Normal human tissue relaxation time is 0.26 
to 0.9 seconds; for human tumors it is 1.0 to 1.5 seconds. 
Direct comparisons between healthy and cancerous sam- 
ples always reveal a difference. 

Detect that difference in the body, Damadian says, and 
you have the early cancer-detection method that every- 
one has been hunting for. 

If it's that simple, why haven't you heard more about 
Dr. Damadian and his machine? Partly because it's too 
simple; cancer research is a field where established re- 
searchers are highly suspicious of simple solutions. And 

Continued on page 166 


Relaxation time vs. density of samples 
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Random water molecules have slower relaxation time than dense 
ice (top). Cancer-tissue relaxation time is similar to water, sug- 
gesting water in tissue is less “ordered” than normal tissue. 


Super-Smooth 
Superbike 


...no shake, no rattle, 
a lot of roll 


Build an engine that creates vibration to 
minimize vibration? Does that make 
sense? It does with the Yamaha TX 750 


By RAY HILL 


How can a large-displacement vertical twin be built 
without the annoying vibration caused by two big pistons 
shooting rapidly up and down? Put two counterrotating 
weights in the crankcase, mount them on two separate 
shafts, and drive them with a chain from the crankshaft. 
As the weights rotate, they vibrate, canceling out the 
vibration created by the piston/crankshaft assembly. 
That’s how Yamaha built the new SOHC 750—and it 
works. The TX 750 is one of the smoothest-riding bikes 
I've ever been aboard. 

The engine is dependable and starts easily, too. I kept 
my test bike for six weeks, riding it around town, and 
taking an occasional 200-mile trip. The machine was 
exposed to rain, sleet, snow, and temperatures ranging 
from well below freezing to up in the 70s. At no time was 
the motorcycle parked inside or protected by a rainproof 
cover. One afternoon after rain, the mercury plunged to 
the 25-degree mark. 

That evening when I went out to start the bike I found 
it almost completely encased in ice. The engine hadn’t 
been started for two days and I expected it to be hard to 
start. Turning on the gas, I depressed the starter lever on 
the left carb, switched on the ignition, and pressed the 
electric-start button next to the right handgrip. The en- 
gine cranked strongly for about three seconds, then fired 
to life. That’s the kind of dependable starting I experi- 
enced every time I climbed on the big twin—wet or dry, 
hot or cold. 

At 6500 rpm, the engine cranks out a hefty 63 bhp to 
the rear wheel through a five-speed synchromesh trans- 
mission. The gear ratios are evenly spaced so that shift- 
ing up and down is smooth. Engine lubrication is through 
a dry-sump system. The oil is pressure-fed to the engine 
from a separate oil tank located under the seat. Two 
pumps are used, one for pressure and one for scavenging. 

Performance? This baby’s no slouch. On the race 
track, all I had to do to go past 100 mph was open the 
throttle. Handling—on the straightaway and in the cor- 


ued on pi 


Omni-Phase Balancer—that's what Yamaha calls its antivibration 
setup—can be understood by looking at this drawing. The two 
balancers are driven by a chain running from the center of the 
crankshaft. The amplitude of the vibrations produced by the 
counterrotating weights equals the amplitude of the crankshaft 
vibrations. Result: Engine vibes are minimal. 


Aboard the TX 750, Hill is shown just before he donned goggles 
and snowmobile suit (temperature was 24 degrees) for a 200-mile 
ride. He rates the TX 750 a first-rate touring machine. 


Two carburetors behind the twin cylinders of the big 743cc en- 
gine drink a fairly small amount of gas. Hill got 32.5 mpg at an 
average speed of 60 mph. Starting was always very easy. 


PISTON 


Single overhead camshaft contacts the 
rocker arms directly 
precise valve operation at high rpm, and 
fewer moving parts to wear. 


That means more 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


For commuters: a 40-mph hydrofoil 


Commuters to New York City will test their sea legs if this 
hydrofoil—one of 10 now a-building—goes into operation at 
the end of the year as planned. The 65-foot craft will carry 
72 passengers, sitting six abreast, and will have 28 tons’ 
displacement. Cruising speed will be 40 mph, with power 
from two diesels. The aluminum hydrofoils will have sub- 
merged "'wing-like" foils attached forward and aft to the hull. 
At speed, the foils lift the hull several feet out of the 

water. The vessels are being built for International 
Hydrolines, Inc., by the Whittaker Corp. 
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Anatomic typing 


The dream of every "'sekre- 
tarin” is a Girolift chair/desk 
like this, says its Swiss 
manufacturer. A built-in motor 
enables her to adjust seat, 
desk, and footrest until 
everything is “anatomisch 
richtig." And she can’t tear 
her stockings. It's about $550. 


Prepackaged kitchen 


A "'kitchen-in-a-box," Westing- 
house calls its new mass-pro- 
duced, prepackaged kitchen. 
You open the carton (above), 
move the walls back to where 
you want them, make one 
electrical and three plumbing 
connections. Top photo 
shows what it looks like. 
Price: around $1300. 


Reaction tester 


Reactions impaired by drugs or 
alcohol? Then you can't start 
a car with this experimental 
GM system. Fluctuating needle 
(top) must be centered by 
steering-wheel movement be- 
fore car can be started. No 
luck? Punch reset button and 
try again. Needle centered? 
Button lights and car starts. 


Sf " 
хас 
Sporty Fiat gets an engine in the middle 
Look what Fiat’s done—taken the engine from its front-drive 
128 coupe and mounted it transversely behind the cockpit 
of the sporty X1/9, putting the weight over the driven 
rear wheels for better traction and weight distribution. 

With the spare wheel and gas tank tucked between engine 
and seats, the main masses are close to the center of 
gravity for high cornering power. The 75-hp engine, driving 
through an end-on gearbox with integral differential, gives 


atop of 105 mph. The 8617-in. wheelbase is shorter than 
the 128's, but overall length—151 in.—is the same. 


Biker's flag 


Motorists in Sweden keep their 
distance when they see this 
cyclist's outrigger warning flag. 
The lightweight plastic tube is 
made in two spring-jointed sec- 
tions, that swing forward or 
backward if touched so the 
rider won't be upset. It folds 
for storage when not in use. 


V/STOL fighter 


Prototypes of this new Navy 
V/STOL fighter should be 
flying a year from now, says 
North American Rockwell. The 
craft will have two swept-back 
wings at the rear and two short 
wings—canards—aft of the 
cockpit. Exhaust gases, piped 
downward, will supply lift. 


Snow buggy 


Neither snow nor ice can halt 
this dauntless VW dune buggy 
—its Italian-made bolt-on half- 
tracks roll it at speeds to a 
claimed 35 mph. Curved metal 
bands hold the rubberized belt 
on the buggy's fat tires and 
paired idler wheels. 


Three-wheeler 


Full suspension front and rear, 
plus big 21-in.-by-12-in. tires, 
make for comfort and stability 
with the Super Tryke SST-80. 
Power is an eight-hp Tecum- 
seh, with a torque converter 
driving a differential rear axle. 
In kit form, the ATV is $359.95 
from Heald, Box 1148, Benton 
Harbor, Mich. 49022. 


Indestructible post 


Hit ‘em, squash ‘em, run over 
'em—nothing happens to these 
tough, flexible plastic posts, 
designed to mark traffic lanes 
in England. They're 20 in. 
high, four in. in diameter, 
and are bolted to the road. 
They're made by Adaptaform 
Plastics, Barleston, 
Leicestershire, England. 


U-turn table 


A 40-pound shove spins this 
English turntable and car in 
any direction—great for avoid- 
ing maneuvering in a narrow 
driveway or backing onto a 
busy street. The 1117-foot 
steel dome spins on ball bear- 
ings. You drive a car onto it 
until it's level—when it's 
automatically centered. 
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Light-up spoon 

Now you can dispense medi- 
cine at night without disturbing 
others. A built-in mini-flash- 
light illuminates this translu- 
cent-plastic spoon. The spoon 
bowl is indexed with dosage 
lines. It's $2.30, postpaid, 
from Gus File, Inc., Box 3906, 
Albuquerque, N.M. 87110. 
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Container catcher 

This giant ‘‘catcher’s mitt'" 
stabilizes 23-ton containers 
swinging from shipboard 
cranes. Six tubular-steel "'fin- 
gers" are cushioned with used 
16-ply truck tires. Once they're 
“caught” from a weaving 
crane, containers can be low- 
ered onto a trailer bed. Amer- 
on, Inc., made this prototype. 


Hovertruck travels on wheels or cushion of air 


On swampland or water, this rolling hovertruck is supported by 
air cushions. Side paddles on each retracted wheel then move 
the go-anywhere ACV four mph. On dry ground wheels are 
lowered for conventional driving up to 42 mph. Made in France, 
the Sedam 11/4-ton Terraplane has a 200-hp V8 that drives а 
centrifugal blower. Wheels are powered by hydrostatic motors 
fed from an engine-driven pump that also supplies the hydro- 
pneumatic suspension system. Wheel positions are varied 
according to load-bearing requirements on different surfaces. 


Multi-design shell 
Looks uncomfortable now, but 
upholstered this 34-inch-thick 

shell becomes a soft chair. 
Dresden Lounge Co. achieves 
wood-like styling in this tub 
design through plastic expan- 
sion casting. Cycolac thermo- 
plastic offers unlimited chair 
styles from one shell since it 
can be cut like wood. 


Water warmer 


Here's a compact heat ex- 
changer that warms wind- 
shield-washer water so it won't 
freeze in plastic pipes. You in- 
stall the unit in the supply line 
between the pump and jets. A 
45-watt bulb heats a copper 
coil housed in the cylinder. 
Auto-Vision b.v., Joudenhorn 
32, Haarlem, Holland. 


Fire extinguisher 


Pressurized gas in some British 
Fords can be piped to fire 
sprinklers in engine, passen- 
ger, and luggage compart- 
ments. A dashboard lever ac- 
tivates the trunk tank, or 170 
degrees F triggers it auto- 
matically. Ford puts Inter- 
continental Equipment Corp.'s 
system in rally cars. 
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IN OUTDOOR 
RECREATION 


Electronic caddy 


Wherever you go, Maynard, the 
electronic caddy, follows—six 
to eight feet behind—and then 
waits while you make your 
shot. The secret: a homing de- 
vice you carry in your pocket. 
Switch it on, and variable- 
speed motors in the caddy are 
activated. Price: $798. 
Citation Mfg. Co., 

Siloam Springs, Ark. 


\ 
Portable fryer 


Propane, butane, or natural 
gas—this portable fryer uses 
any of them to turn out crisp- 
ly fried food at home or on the 
trail. The cast-iron pot has a 
six-quart capacity. It's $23.95 
(plus shipping) from C & K 
Mfg. Co., Box 3181, Waco, 
Tex. 76707. 


Load carriers 


These lightweight nylon sad- 
dle-bags add only 917 ounces 
apiece to your load but offer a 
12-by-12-by-4-in. capacity. 
They're colored orange for 
traffic visibility. Kangaroo 
Baggs are $4.95 each from 
Frickmann Mfg., 1195 Thomp- 
son Ave., Santa Cruz, Calif. 


Water heater 


Hot water at the campsite? 
Place the Insta-Hot's hose in 

а cold-water source, light the 
burner, and pump—out comes 
hot water. Temperature is con- 
trolled by pumping speed. It 
uses bottled gas. $34.95 from 
Andy's, 12512 E. Sheraton 
Ave., Baton Rouge, La. 70815. 


Floating lounge 


It's a floating easy chair, out 
on the lake or pool. The back- 
rest is adjustable. There are 
two glass-holder accessory 
trays, and a hand line to keep 
you from floating away. Noth- 
ing to do but climb in and re- 
lax. Aqua-Lounge is $21 from 
Marshall Miller and Co., Box 
7291, Little Rock, Ark. 72207. 


Strapless tiedown 


No straps, ropes, or bindings— 
the Grabber hooks over the 
foot-pegs of a motorcycle to 
clamp it securely. The unit 
bolts to any flat surface—in 
pickup, camper, etc.—and can 
be padlocked against theft. 
It's made by Mareck Enter- 
prises, 830 Skyland Dr., 

Sierra Madre, Calif. 91024. 
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IN TOOLS 


Bolt-on overarm 

Bolt this overarm to your drill- 
press column, slip your router 
into the adjustable band 
clamps, and you're set to do 
overarm routing. The hand 
lever controls depth of cut for 
precise work. Bryden Router 
Overarm, 2407 Arden Dr., 
Champaign, Ill. 61820 


Hot handful 

Heat's on but safety's in with 
the Eddy EP-5 heat gun. It 
gives you up to 1000 degrees 
of flameless electric heat for 
softening, thawing, drying, 
curing, shrinking, paint 
removal—even soldering. 
Safety features include three- 
wire cord, circuit breakers, 
and double-jacketed nozzle. 
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Molding makers 

Bevels, beading, radii—you can 
cut them all with your portable 
drill, plus this three-piece 
cutter set by Arco. Dual guides 
help you align tool to promote 
accurate cuts. Price? $4.95 

for the set (# 5K) from Arco 
Tools, 421 W. 203 St., New 
York, N.Y. 10034, 


Versatile vise 

The swivel base of Great 
Neck’s new MV-711 vise swings 
a full 360 degrees, and has 
four holes for tight, shake-free 
bolt-down mounting. Hardened 
steel jaws open to three inches, 
and all steel parts are plated. 
It's $13.76. 


Electronics undoer 


Forty watts for desoldering, 20 
for idling, or off—you get a 
choice with the three-way 
Switch on the new Endeco 510 
desoldering iron. And an 
indicator light in the handle 
changes intensity to tell you 
the setting at a glance. The 
314-ounce tool, with six tips, 
is $16. 


Hot-lunch program 
Cold lunches turn you off? 
Electro Lunch will turn you 
on—it's a thermostatically 
controlled lunch box. Plug it 
in, and 30 minutes later your 
meal is hot. There’s a separate 
compartment for cold foods. 
$21.50 from Frasleh's, 6154 
Warwick Ave., Chicago, 

Il. 60634. 
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FOR YOUR CAR 


Speedy floor shift > 
Own a Pinto? If you want to 
install a floor shift in the 

little Ford, Hurst has a new 
one for you. Spring loading 
through a narrow “Н” pattern 
produces precise, short throws. 
A nylon pivot block provides 
smooth operation. Reverse- 
gear lockout is provided. 


Rugged jack 

What weighs 35 Ibs. and has 98 
square inches of ground- 
contact surface? Blackhawk's 
new lightweight service jack. To 
prevent slipping and tipping, 
its lifting arc follows the 

angle of the car. The wide flat 
base prevents the jack from 
sinking into soft asphalt, mud, 
or snow, says the maker. 


Anti-theft device 

If a carthief succeeds in 
starting your car, he still 
can't drive it away—claims 
the maker of Brake-A-Thief. 
When you lock the device's 
highly pick-resistant cylinder. 
and depress the brake pedal, 
the brakes lock. $50 from 
В.Х. & L. Industries, 17905 Sky 
Pk. Blvd., Suite K, Irvine, 
Calif. 92707. 


ELECTRONICS 


Sealed battery 

You never add water to this 
new Prestolite battery during 
its normal life, says the 
maker. It's delivered from the 
factory with the electrolyte 
permanently sealed inside. 
That means, too, that when 
you buy it, activation with 
sulphuric acid and an initial 
boost charge aren’t necessary. 


Warning reflector 


If your car or truck breaks 
down on the highway at night, 
you can warn other motorists 
with this big emergency 
warning triangle. In the 
headlight glare of an oncoming 
vehicle, the triangle appears 
bright orange. Price for three 
is $45. Amerace Esna, Ace 
Road, Butler, N.J. 07405. 


Quad decoder 


This new four-channel decoder 
from Heath does it all. It 
decodes all matrix-encoded 
records presently on the 
market as well as plays 
two-channel stereo and stereo 
FM with a realistic four- 
channel effect. Additional 
stereo amp and two speakers 
necessary. AD-2022 is $39.95 
from Heath Company. 


Stackable player 
Stack three eight-track 
cartridges into MGA’s 
automatic changer and it will 
play each consecutively. Or 
push the repeat button and it 
will play your favorite tape as 
many times as you like. The 
TD-83 connects to the auxiliary 
input on any amplifier and 
operates on house current. 
It's $99.95. 


———————————————————————À 


Metal detector 


Looking for buried treasure is 
one thing—looking for it 
underwater is another. This 
Goldmaster Amphibian does it, 
however, and signals you 
through a special waterproof 
speaker. Mineral or metal 
settings. $199.50 from 
White's Electronics, Sweet 
Home, Ore. 97386. 


3-band receiver 


This new portable police and 
fire receiver tunes in AM, 
450-470 mHz UHF, and 
144-174 mHz VHF on three 
separate tuning dials. Window- 
type display dials show 
selected frequency. Adjustable 
squelch mutes receiver 
between calls. Patrolman 3 is 
$49.95 from Radio Shack. 


Video monitor 


Besides audio and video 
mixing, special effects, and 
previewing capabilities, this 
new portable video monitor 
console has one other trick— 
it sells for under $2000. 
Designed for business, 
industry, and educational 
needs, it's from Concord 
Communications, 
Farmingdale, N. Y. 


Smallest recorder 
What would you say to a tape 
recorder that's about the size 
of your wallet? Anything. It 
will record it. Norelco's new 
dictating machine uses 
miniature cassettes, a bit 
larger than a book of matches, 
to record up to 30 minutes of 
talk. It's 75 in. thick, less 
than five in. high. 

Price: $149.50. 
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IN BOATING 


Fuel filter 


Dirt and dust from the inside 
of a corroded fuel tank has 
fouled many an outboard. 
G-10M gasoline filter elimi 
nates clogging and stalls, 
makes starting easier. It's for 


outboards with an auxiliary 
tank and 5/16-inch gas line. 
Maker is Fram Corp., Provi- 
dence, К.І. 02916. 
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Vacation boat 


Here's a big 19-foot all- 
weather outboard that camp 
ers and anglers will appreciate. 
Explorer has a cathedral hull, 
self-bailing aft cockpit, and a 
cabin for lock-up storage. 
Camper top is optional. Price? 
About $2500. From Cruisers 
Div., Mirro Aluminum Co., 
Oconto, Wis. 54153. 


Rough-water boat 


It's mainly a fishing machine, 
but can also double as a ski 
boat. Pro 20 has elbow-room 
to fight the fish, plus lots of 
space for gear storage, rod 
racks, and swivel seats. She 
weighs 1400 pounds without 
motor. Proline, Inc., Box 1242, 
Crystal River, Fla. 32629. 


Rowboat sailer 


Like to learn how to sail cheap? 
You can put a Rowfish sail rig 
on your rowboat for as little as 
$121. Everything is supplied 
—mast, boom, rudder, lee: 
boards, hardware, and rigging. 
There's a choice of three rigs, 
up to a 75-square-foot sloop. 
AF Marine Co., Box 3, W 
Hempstead, N.Y. 11552. 


Sleek runabout 


Bolero—that's the name of this 
241/,-foot runabout designed 
for high-performance handling. 
Plans and patterns are avail- 
able for $40, frame kit for 
$250. She features a deep V- 
hull, 90-gallon fuel capacity, 
and single or twin engine op- 
tion using outdrive or V-drive 
transmissions. From Glen L 
Marine, Bellflower, Calif. 
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IN HOME 
IMPROVEMENT 


Convertible cooking 
Cooking flexibility—that's 

the design theory behind Jenn- 
Air's new line of Convertible 
Cooktop ranges. Cartridge 
cooktops slip in and out, 
letting you change from 
burners to single or twin char- 
flavor grillin seconds, Other 
slip-in options include fryer, 
griddle, and rotisserie. 


Sandwich beam 


Anew concept in prestressed, 
precambered, laminated wood 
cuts costs and adds strength. 
Unlike other laminated beams, 
these go together without 

glue or bolts; teeth in the 

steel bands hold everything 
together. Lindal Cedar Homes 
of Seattle makes them. 


Octagonal, adaptable, and easy to build 
Studio, workshop, garage, vacation home—these are 

а few applications for the new octagonal modular 

building called Circle Eight. Working with basic panels for 
roof, interior and exterior walls, you bolt together a 
building to suit your needs. Circle Eight comes in two sizes. 
The 32-foot-diameter model is about $5000 in its basic 
form, the 40-footer about $8000. More information? 

You can get it from Game Time, Inc., 

903 Anderson Rd., Litchfield, Mich. 49252. 


Country seat 
Combine a fiberglass re- 
production of a tractor seat 
with a center support and 
acircular base. What do 
you have? Tractor Chair, 
an indoor/outdoor seating 
piece that comes in a variety 
of styles priced from $23 
to $28. Tractor Chair, 
Box 402, Soquel, Calif. 95073. 
Teak parquet P E £ 
Will this housewife find happi- À 
ness installing her own teak » 
hardwood parquet? Perhaps. М е 
Especially as it comes рге- z^ 
finished in 123g-in. squares, > 
designed for do-it-yourself 
application. The Amazon Teak 
is made by Wood-Mosaic Corp., 
Louisville, Ky. 


e 


a 


Wallpaper squares 
Prepasted, pretrimmed wall- 
paper squares from Montgom- 
ery Ward take all the trouble 
out of papering. The 21-inch 
squares are easy to handle, 
and automatically take care of 
pattern matching—just align 
the pieces. Price? About $10 
for 20 (enough to cover 

60% sq. ft.). 
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End of а long day: The hands of this master 
clock at the National Bureau of Standards 
are standing still. By international agree- 
ment, master clocks the world over were 
set back one second—the leap second— 
midnight (Greenwich time) June 30, 1 
making that Friday the longest clock d. 
history, with 86,401 seconds. The гє 
to keep a new, international tim ale 
based on the atom—Universal Coordinated 
Time (UTC)—in step with a time scale based 
on the Earth's rotation, which is erratic but 
shows a general slowing down, 
ond must be added (or subtracte 
the scales no more than 0.7 sect 


ар sec 


to keep 


"Paper" time scale is printout of time scale calculated by NBS com- 
puter. Data on performance of primary cesium beam frequency 
standard and eight secondary cesium clocks are fed to computer 
for complex intercomparison and weighting. Computer scale— 
more uniform than scale generated by even best of cesium clocks 
—is in a sense the real “master clock.” Modified Julian Day is Day 
No. 2,441,497, counting from Jan. 1, 4713 B.C., with first two digits 
omitted. Julian Day system was invented in 1582. 
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International big-timers jokingly compare watches after insertion 
of extra second at National Bureau of Standards, Boulder, Colo, 
From left: Bernard Guinot, head of International Bureau of Time 
(Paris) who makes key decision on leap second, Humphrey Smith 
of Royal Greenwich Observatory, and James A. Barnes of NBS. 


WHAT TIME IS IT—REALLY? 


The Riddle 


The Earth, our master clock, is slowing down, 
so scientists are tinkering with time. 
Result: 1972 was a very long year 


By ARTHUR FISHER / Group Editor, Science 


I was there the day they stopped the clock. 

A glass-fronted control room at the starkly modern lab- 
oratories of the National Bureau of Standards in Boulder, 
Colo., was jammed with newsmen, TV crews, and assorted 
dignitaries. All eyes were on the face of a small clock 
nested in a rack of electronic equipment. Its second hand 
was jerking toward the vertical, accompanied by disem- 
bodied “tocks” from the time broadcast of station WWV. 
A standard American voice recited: “At the tone, zero 
hours, zero minutes, Greenwich Mean Time.” 

But before the tone beeped, as the hands of the clock 
stood straight up, someone pressed and held a button. 
For exactly one second, the clock stopped. So did master 
clocks all over the world. 

That gave the hour an eerie 61st second—the leap sec- 
ond. It made June 30, 1972, the longest clock day in my 
life, and yours. I had the feeling that I had witnessed 
something awesome and uncanny—a tampering with time. 

But there was nothing really mysterious about it. A 
group of quite hard-headed and practical scientists had 
simply acted boldly to prevent chaos in the world’s system 
of keeping time. For the time is out of joint—literally. 
The clock that dominates our lives—the rotating Earth— 
is not keeping pace with our newest and most accurate 
timepieces. 

To find out why, I questioned men who keep time by 
tracking the slow sweep of stars in their courses, and men 
who clock the incredibly rapid pulsations of atoms. I 
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Keeping track of clocks, Gernot М. R. Wink- 
ler of the U.S. Naval Observatory checks 
performance records of some of the 15-20 
commercial cesium standards used to de- 
rive the USNO master clock time scale. 


Starlight enters Photographic Zenith Tube 
lens at top, reflects off mercury basin (being 
cleaned, right, by USNO’s R. G. Hall), back 
up to photographic plate. Moving plate 
and four exposures are controlled by master 


(atomic) clock according to predictions of 
when star will cross zenith. Minute dis- 
crepancies between predicted and actual 
star positions show how much Earth's spin 
varies from atomic time. 


of the Leap Second 


visited the chief scientific centers of time in this country 
—NBS in Boulder and the U. S. Naval Observatory in 
Washington, D. C. And I spoke to experts from the Royal 
Greenwich Observatory in England and the International 
Bureau of Time in Paris, where the decision to add the 
leap second was finally made. 

From them I learned why and how we measure time in 
billionths of a second. I learned why we are in our present 
time bind, and how we can loose ourselves. And I learned 
how, if you want, you can get the “exact” time down to 
the merest sliver of a second from a growing list of time 
sources. 

The trouble with time. Of all the basic quantities, time 
is the most elusive. You cannot store a second on the shelf 
for comparison with another. Aurelius Augustinus, later 
Saint Augustine, summed up time's quality some 1500 
years ago, when he said that he knew perfectly well what 
time was as long as he didn't have to explain what it was 
he knew. Perhaps the simplest definition is Einstein's: 
that time is what a clock reads. 

A clock is based on physical, observable change. Radio- 
active decay, the flow of water or sand from a container, 
these changes can be built into a clock. But for conve- 
nience, it is better if the change is one that occurs at regu- 
lar intervals—a periodic event. Take a generator of such 
events (which scientists call a frequency standard) and 
add a counting mechanism, and you have a clock. The 
rotating Earth serves ( with man as the counter) as a clock 
—generating periodic apparent motions of the sun and 
stars. A swinging pendulum is the frequency standard of 
another kind of clock. If you were lost in a dark cave, and 
had no other clock, you could still count the more or less 
regular beats of your heart and keep track of time that 
way—crude, but a clock nonetheless. 

Another kind of clock relies on periodic events inside 
the atom. The most accurate of these, like the cesium- 
beam frequency standard I saw at NBS, can dissect а 
second into a million million parts. It is driven by the 


vibrations of the cesium atom, whose resonance frequency 
is an incredibly rapid and constant 9,192,631,770 times 
per second. With such a clock, I was told by James A. 
Barnes, Chief of the Time and Frequency Division of the 
NBS, we can measure time 100,000 times more uniformly 
and predictably than with the spinning Earth. 

Who needs such fanatically accurate timekeeping? You 
do, in one way or another. Television, radio, the whole 
gamut of modern communications technology depends on 
very precise control of frequency and time. Sophisticated 
telecommunications equipment handling several million 
characters per second requires clocks synchronized to a 
millionth of a second or better. Electric utilities must syn- 
chronize the generators in their power grids to a nicety; 
otherwise reduced power or even system breakdown may 
result. An aircraft collision-avoidance system that may 
be available soon will depend on each airliner carrying 
a precisely synchronized clock. Because of the high 
speeds and close distances involved, the clocks will have 
toagree within one millionth of a second. Scientists them- 
selves will be straining the limits of time measurement for 
some time to come: Physicists study atomic particles 
whose entire lifespan will not exceed a billionth of a sec- 
ond—or less. 

But there is another group of customers" for time who 
not only don't need this degree of precision, but must have 
time based on the Earth's rotation. The reason is that 
they navigate the seas and the skies, and they must know 
the Earth's position in relation to time. An ocean navi- 
gator using a sextant to find his position needs time ac- 
curacy of only a few seconds; sextant error is really the 
limiting factor. Four seconds off in time translates to only 
a one-nautical-mile error in position. 

The conflict between these two classes of customers be- 
came evident when man's clocks became accurate enough 
to detect the small but significant gap between uniform 
units of time and those defined by the ultimate, natural 
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Nation’s primary frequency standard is 18- 
foot-long cesium beam device at Boulder 
labs of National Bureau of Standards. Latest 
version, NBS-5, is so accurate that clock 


regulated by it would be off no more than 
a second in about 60,000 years. Unit is of- 
ten "down" for tests; set of eight secondary 
cesium standards serves as its memory. 


Cesium oven is at one end of evacuated 
cylinder tion pumps keep vacuum to better 
than one ten-billionth atmospheric pres- 
sure). Capsule of cesium metal—a silvery 
metal that melts and flows like mercury just 
above room temperature—is inserted in 
oven, which will heat it to 100*C, enough 
to Produce a stream ef cesium gas. The 
cesium atom vibrates—absorbing and emit- 
ting energy—at one of the most constant 
rates in nature, 9,192,631,770 Ha 


clock—the rotating Earth. The basic units of time—the 
hour, minute, and the second—were defined as fractions 
of the day, one rotation of the Earth about its axis. 

Because the apparent motion of the sun through the sky 
is the most obvious result of Earth's spin, the day that was 
most convenient to use was the solar day—the time from 
one noon to the next. However, this day is not uniform 
the whole year round. 

Celestial mechanics. 'The reason is in the skies. For one 
thing, the Earth's orbit around the sun is not circular but 
somewhat elliptical. The Earth travels faster in its orbit 
when it is closer to the sun; slower when it is farther away. 
Also, the Earth's axis is tilted with respect to the plane 
of its orbit—the ecliptic. Therefore, the sun's speed re- 
ferred to Earth’s equator is variable. 

As men’s clocks became more accurate, the discrepan- 
cies became more noticeable. In the 17th century, Eng- 
land's romance with the sea was making her more and 
more impatient with imprecise methods of navigation. 
Latitude could be determined easily enough on board 
ship, by measuring the angle above the horizon of a fixed 
star. But for his longitude a navigator needed to compare 
the time where he was at sea (by observing the rising and 
setting of stars and sun) with the time at some fixed point 
on land, and that meant toting on board some clock that 


The “exact” time . . . how accurate? 


® Local telephone time service . . . 0.1 second to a few min- 
utes; average, about 1 second 


€ NBS telephone time service (303) 499-7111 . . . 30 milli- 
seconds or better 


€ WWV broadcast . . . up to 1 millisecond 
€ Experimental NBS satellite signal . . . 10 microseconds 
€ Loran-C transmission . . . 0.1 to 1 microsecond 


€ TV Time System (proposed) . . . 1 second or 1 microsecond 
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would accurately keep, say, Greenwich meridian time. 

The need became painfully clear through such incidents 
as one in 1707, when Sir Cloudsley Shovel, an Admiral 
who was not, apparently, a master at dead reckoning, mis- 
calculated his longitude by a sizable amount and collided 
with the Scilly Islands, with grievous damage to his fleet. 
Seven years later the government offered a prize of what 
would now be a million dollars for a timepiece good 
enough to locate a ship’s longitude with an accuracy of 30 
miles. The marine chronometer, perfected by John Harri- 
son in 1760, won the prize by allowing accurate determi- 
nation of longitude to within 18 miles. 

Stimulated by such heretofore unheard of accuracy, 
authorities in Geneva in 1780 introduced the mean solar 
day, which averaged out the unevennesses of the sundial 
day and remained uniform throughout the year. “The 
change was not without opposition,” I was told in an inter- 
view with Humphrey Smith, in charge of the Time Service 
at the Royal Greenwich Observatory. “Here’s what an 
English source said at the time: “Tradesmen and day la- 
borers will be bewildered and their work disarranged; 
bakers deceived by the clock will no longer be ready in 
time, and people will be in want of bread.’ ” 

Like many other conservative reactions, this one was 
brushed aside: By 1820, French scientists were recom- 
mending that the second be defined as 1/86,400 of the 
mean solar day. By the 1880s, a system of time zones for 
the whole globe was established, with the meridian at 
Greenwich as the reference. (This came about mostly at 
the insistence of American railroaders, and met with 
something less than enthusiasm from the Royal Astrono- 
mer at Greenwich himself.) Mean solar time became 
known as Greenwich Mean Time. Today, it is also called 
Universal Time (UT). 

Actually, it is easier for astronomers to measure the 
length of a day by observing the time that a distant star 
crosses the meridian. The time between two successive 
transits is called a sidereal day. Because of Earth’s orbit- 


beam frequency standard takes an atomic pulse 
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What happens inside the cesium beam frequency standard: When atoms of cesium 
stream out of oven, about half are at one state, corresponding to a higher energy level, 
and half at a second state, corresponding to a lower level. These two states of atoms 
(labeled 1 and 2) behave like tiny magnetic dipoles of opposite polarity. When they 
pass through a deflecting magnet, their trajectories shift in opposite directions. Then 
the atoms enter the arms of a microwave cavity resonator, where they are bombarded 
by a microwave signal generated by a quartz-crystal oscillator. At the resonance fre- 
quency of the cesium atom, the oscillating magnetic field set up inside the cavity 
makes the magnetic dipoles "'flip"—change state from 1 to 2 and vice versa, What 
happens is that the higher level atoms emit energy and the lower-level ones absorb 
energy. When the atoms leave the cavity, they are refocused into a single beam by 
a second magnet, and impinge on a hot metal-wire detector, which translates their 
impacts into an electric current. This is fed back to tune the oscillator so as to keep 
the detector current at a maximum. Because of the symmetry of the standard, the 
maximum number of atoms reach the detector when the maximum number of atoms 
change state—which occurs precisely at the resonance frequency. So the feedback 
loop locks the oscillator on 9,192,631,770 Hz. Electronic devices can count these 
oscillations and thus convert the frequency standard to a clock. 


PRECISE TIME 
90000001 CESIUM BEAM 
CLOCK 
0-000001 
FIRST ATOMIC 
0-00001 CLOCKS 
> QUARTZ 
а бооп CRYSTAL 
۳ FREE 
È ооо: PENDULUM 
8 PENDULUM 
$ оо NEARLY FREE 
© BAROMETRIC 
9? o COMPENSATION 
z 
= BRASS/STEEL 
$ 1 PENDULUM 
Š FIRST BETTER 
10 PENDULUM 


000 Lees 
1300 1400 1500 1600 1700 1800 1900 2000 
DATE 


History of timekeeping accuracy shows im- 
provement at roughly exponential rate since 
first pendulum clocks. Earlier mechanical 
clocks, such as Dover Castle (mid-four- 
teenth century) used pivoting arm called 
foliot, could lose or gain quarter of an hour 
a day. Today's best cesium clocks will not 
vary more than a second in about 60,000 
years. New standard (NBS-5) may reach one 
second in 300,000 years in future. 


al motion, a sidereal year has just one more day than 
a solar year; a solar day is about four minutes longer 
than the sidereal day. In practice, astronomers observe 
Sidereal time and convert it, by formula, to universal 
time, ОТО. 

The more clocks became refined, the coarser Earth 
stood revealed—an erratic and unreliable timepiece. It 
wobbles on its axis, so the poles seem to migrate. Now 
scientists correct ОТО to UT1 to incorporate the constant 


shift (UTI is still the time scale used by navigators). 
More—the Earth changes its rate of rotation with the 
season, because of systematic large movements of air, 
water, and ice. This periodic vagary is known; therefore 
ОТ can be corrected to UT2 (no good to navigators, in- 
cidentally; they can't use a “smoothed out" time). 

Far worse, however, was the discovery that Earth is, 
in the very long run, slowing down. It was rotating, scien- 


Continued on page 164 


The spinning Earth—an erratic timepiece that keeps slowing down 


400 200 
MILLIONS OF YEARS AGO 


The big slowdown: From the growth pat- 
terns of fossil corals and other evidence, 
scientists calculate that Earth has been slow- 
ing down very gradually for eons, from 21 
hours per day 600 million years ago to the 
current 24. The rate of slowing is now 3 
milliseconds a day, but is unpredictable; 
Earth could even speed up for a while. 


Equation of time (curve 3)—amount needed 
to correct sundial day to clock day—is sum 
of two discrepancies that make sun seem to 
tun fast or slow depending on the month: 
Earth’s orbit is elliptical, not circular, so 
Earth-sun distance changes (curve 1). And 
sun’s apparent motion is along ecliptic, not 
celestial equator (curve 2). 


Earth wobbles as it rotates about its axis, 
so the poles seem to migrate. The plot 
above shows the apparent North Pole wan- 
dering over a range of about 50 feet. The 
actual coordinates of the pole must be used 
to correct mean solar time for the use of 
sailors and aviators navigating by the sun 
and stars—a change of about 0.05 second. 
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The Fine Art of Matching а 


Your best bet is a car factory-built to haul a trailer. Your present 
car? Beef it up, following our tips, and drive it sensibly 


By ERNEST E. HICKMAN ILLUSTRATIONS BY RAY PIOCH 


CHING A NEW CAR 


The car that will best tow your trail- 
er over vacation-distance trips at 
superhighway speeds, and keep doing 
it, is a car that’s built just for trailer- 
ing. And that can mean almost any 
make or model. 

Where some makes once cancelled 
warranties of cars used for trailering, 
now all—even Cadillac—offer cars 
built at the factory for towing specific 
loads. Unquestionably, these cars 
matched to their loads are the best 
ones for hauling a trailer. They’re 
both better built and cheaper than 
run-of-the-line cars patched up for 
the job. 

What makes a good tow car? It’s a 
combination of structural strength, 
power train, and suspension. Gen- 


erally, increased strength and power 
coincide with increased weight—so 
bigger cars generally pull the bigger 
trailers. 

But bulk and dead weight won’t 
compensate for wallowing suspen- 
sions or undernourished power 
plants; the intermediate or compact 
that’s built for trailering a specific 
load probably will handle that load 
better under more conditions than a 
big car that isn’t prepared for it. 

Trailering specials include much 
the same things. Frequently, wider 
or reinforced wheels will be used, 
often with one size larger or heavier 
tires. Suspension will be stronger, 
too; sometimes just the springs and 
shocks are replaced with heavier- 


duty designs. Sometimes other com- 
ponents are changed—control arms, 
axles, differentials, bushings. 

For heavier trailers. You'll need an 
equalizing-type hitch that shifts 
tongue weight to the front of the car 
—so the front must be strong and 
stable, too. Power disk brakes, where 
available, are used, or drum brakes 
with heftier linings. The stoplight 
switch may have a higher capacity 
rating, too. Other possible items: a 
bigger alternator/generator to sup- 
port the many clearance light bulbs 
required on a trailer—or to charge an 
auxiliary battery in the trailer itself; 
a heavy-duty turn-signal flasher; a 
wiring harness, already installed or 
left bundled in the trunk. 

The trailering special will have 
extra cooling—a bigger radiator, in- 
creased automatic-transmission oil 

Continued 


PATCHING YOUR OLD CAR 


What if new-car time is a long way 
off and you want to go trailering 
now? 

Go right ahead, Any car bigger 
than a subcompact can handle 2000 
pounds of low-profile trailer (less 
than 25 sq. ft. of frontal area) with- 
out some serious problems. And 
most full-size and intermediate cars 
can tow 2000 pounds of full-size 
trailer (55 sq. ft. of frontal area or 
more). Cars with big power plants— 
400 cu, in. or so—can handle consid- 
erably more. 

Trailers constitute overloads for 
most off-the-line cars. And while 
there are a number of patchwork 
measures that can be used to improve 
an otherwise unprepared car’s per- 
formance, handling, and durability, 
these measures won’t increase the 
car’s true towing capacity. The over- 
load remains, but the patchwork 
makes it easier to handle. 

For instance, there are plenty of 
patchwork devices to raise the sag- 
ging rear end of a trailering car—but 
none of them increases the capacity 
of the rear-wheel bearings or the 
strength of the differential gears, or 
expands generator/alternator output. 
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Perhaps the most important adjust- 
ment an overloaded car needs is in 
your habits—and the greater the 
overload, the greater the adjustment 
falling on you. 

Speed must be reduced. And the 
shift lever must be used frequently, 
to anticipate the automatic transmis- 
sion downshift before the engine 
starts lugging. Going faster can be 
tempting because it’s not uncommon 
for a standard car to pull a trailer 
easier at high speed. But heavy rear- 
end loads can “float” a car’s front 
end and make the back end wallow 
dangerously—especially with an un- 
braked trailer. To avoid this, sharp- 
ly reduce speed and give the trailer 
no chance to start swaying. 

Rear-end sag. This problem usual- 
ly is the first one to show up when a 
trailer is coupled to a deadweight 
frame hitch. There are a number of 
ways to patch it: 

® Lighten the load. Empty the car 
trunk and put luggage in the trailer. 
(Cargo and passenger weight ca- 
pacity of your car is limited—and 
tongue weight counts as part of that.) 

€ Keep 10 to 15 percent of the 
total trailer weight on the hitch. 


That's enough to keep the trailer 
docile while running, yet not make 
braking tricky. 

€ Replace rear shock absorbers 
with heavier-duty ones. This won't 
raise the rear end, but will stabilize 
the load and dampen overbounce. 

* Shock/spring combination ride 
levelers can be used to restore normal 
road height and improve handling. 
'These provide help for rear springs, 
and include a strong shock absorber 
to stabilize the load. 

ө Air-inflated shock absorbers have 
somewhat the same effect and offer 
the advantage of adjustability; inflate 
them when towing, deflate them when 
running solo. But trying to lift too 
much weight this way can strain an 
old car’s shock mounts and cause 
them to fail. 

The rubber bags within coil-spring 
(Air Lift) type helpers work directly 
on the springs to change their rate, 
again with the advantage of adjusta- 
bility. But for maximum stability, 
the helpers should be inflated sepa- 
rately. If they’re joined by a single 
fill line, air flows from one to the 
other during hard leans. This can- 
cels a lot of stability. 

The air devices can produce 500 
pounds or more of lift. That’s far 
more than deadweight trailer hitches 


(Continued on page 117) 


New Car — or Patching 
an Old One = to a Trailer 
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MATCHING 


cooling, a shroud around the fan, 
coolant-recovery unit, and sometimes 
an auxiliary transmission-oil cooler. 

The power train will include an 
automatic transmission or four-speed 
manual transmission. Automatics 
provide greater starting torque than 
standard manual transmissions, and 
can stand the backing-and-filling of 
trailer parking better. 

Car manufacturers specify certain 
minimum engine sizes for given size 
trailers, and there’s sometimes a 
choice of engine and rear-axle gear 
ratio combinations. 

That rear-axle ratio is probably the 
most important component of all, It 
must be selected to let the engine 
rev high enough to put good power 
at the rear wheels during normal 
cruising speeds, yet not turn the car 
into a gas guzzler when running 
solo. Proper ratios will vary with 
engine characteristics and size, but 
axles around 3.3:1 seem to be favored 
by most car builders. Trailer ratios 
are available with limited-slip differ- 
entials, too; the combination provides 
real pulling power on grades or in 
slippery going. 

Increasingly, car makers are also 
offering their own trailer hitches and 
equalizing-hitch platforms. 

The trailering specials are a fan- 
tastic bargain. A complete "package" 
of options for trailer towing seldom 
costs much over $100. And some of 
those options can’t be added to a 
completed car at any price. 

Dealers seldom stock trailering 
cars, and purchasing one is compli- 
cated by timing. Wait until May or 
June to order your trailering car, 
and you may be out of luck. The car 
factories quit production in prepara- 
tion for model changeovers in mid- 
summer; the shut-off point for fac- 
tory orders comes earlier. 

Although it's wisest to know the 
exact loaded weight of the trailer be- 
fore the car is purchased, estimates 
will work if they're based on fact. 
New trailers wear a Gross Vehicle 
Weight Rating tag. 

Its trailer weight that decides 
what size car you need. Generally, 
subcompacts can be built to handle 
up to about 1000 pounds; trailering 
compacts about 3000; intermediates 
4500; full-size cars 7000 pounds. 

Body styles for trailering? The rear 
overhang of many station wagons is 
longer than that of comparable pas- 
senger cars—which moves the cou- 
pling ball farther away from the car’s 
center of gravity, Some of those long 
overhangs are low, too—making the 
trailer hitch drag on steep driveways. 
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Make and model: 
maximum towing wt. 


AMS: Gremtin—2000 ibs. 
with low silhouette trailer 
All other models for 
2000 Ibs. towing wt. 

Matador/Ambassador— 

2000-3500 Ibs. towing wt. 


Buick: Century, Gran Sport, 
Regal—2000-3500 165. 


Le Sabre, Centurion, Estate 
Wagon—2000-3500 Ibs. 
3500-7000 Ibs 

Electra, Ri 
2000-3500 Ibs. 
3500-7000 Ibs. 


Opel—max. trailer wt. 1000 Ibs. 


Cadillac: 2000-7000 Ibs. 


Chevrolet: Impala, Bel Air, 
Caprice—2000 lbs 
4000 Ibs. 
Wagons—4000 Ibs. 
6000 Ibs. 
Passenger cars—7000 Ibs. 


Chevelle, Malibu, Laguna, 
El Camino 

passenger cars—2000 Ibs. 
Passenger cars—4000 Ibs. 
Wagons—2000 Ibs. 

4000 Ibs. 
6000 Ibs, 
Monte Carlo 
4000 Ibs 
Nova—2000 Ibs. 
4000 Ibs. 
Camaro—1000 Ibs 
Corvette—1000 Ibs. 
Vega—1000 ibs. 


2000 Ibs. 


Chrysler: 2000-5000 Ibs. 
5000-7000 Ibs. 
Wagons—7000 Ibs. 


Dodge: Dart—1000-2000 Ibs. 


with 20-sq.-ft. front or less 5.5:in 
1000-2500 Ibs., 

full frontal area 5.5.in. 
Charger/Coronet sedans, 

hardtops— 1500-4000 Ibs. 6.0-in. 
4000-5000 Ibs. 6.0-in. 
Coronet station wagon— 

1500-3000 Ibs., 

20-sq.-ft. frontal area 6.0-in. 


1500-6000 Ibs., 
full frontal area 


Polara, Monaco sedans, 
hardtops—2000-5000 Ibs. 
5000-7000 Ibs. 

Wagons 2000-4000 Ibs. 
4000-7000 Ibs. 


Ford: standard— 
2000-3500 Ibs. 
3500-7000 Ibs. 
Torino, Ranchero—2000 Ibs. 
2000-3500 Ibs. 
3500-7000 Ibs. 
Thunderbird—2000 Ibs. 
2000-7000 Ibs. 


6.5-in. 


Guide to auto mírs.' recommendations for towing trailers 


Axle 
ratio:l 


One | 
oversize 360 cu. in. 
One А 

омегѕіге 360 си. іп. 


3.08 
350 cu. in. 3.42 
455 cu. in. 3.23 
455 cu. in. 2.93 
3.23 


3,08 
350 cu, in, 3.42 
454 cu. in. 2.73 
454 си. їп. 3.42 
350 cu. in. 
350 cu. in. 3.42 
350 cu. in. 342 
350 cu. in. 342 
454 cu. in. 3.42 
350 cu. in. 2.73 
350 cu. in. 3.42 
307 cu. in. 342 
350 cu. in. 342 

3.42 

3.08 


3.23 


D78-14 225 cu. in. 3.23 
078-14 318 cu. іп, 3.23 
678-14 318 cu. in. 3.23 
G78-14 400 cu. in. 3.23 
H78-14 318 cu. in. 3.23 
H78-14 400 cu. in, 3.23 
H78-15 360 cu. in. 3.23 
H78-15 440 cu. in. 3.23 
184-15 360 cu. in. 3.23 


184-15 440 cu. in. 


H78-15 400 cu. in. 3.25 
H78-15 400 cu. in. 3.25 
302 cu. in. 
F78-14 351 cu. in. 
G78-14 400 cu. in. 3.25 
3.25 
3.25 


While run-of-the-line station wag- 
ons perhaps are more rugged than 
run-of-the-line sedans ог hardtops, 
they still require all the trailering 
equipment offered on passenger cars. 
Even so, full-size Chevrolet wagons 
are rated at 1000 pounds’ less tow- 


ing capacity than sedan models be- 
cause the wagons are fitted only with 
single exhaust systems. 

Nor is the weight of the towing 
vehicle, compared to the weight of 
the trailer, a determining factor in 
matching car to trailer. (Witness the 


Маке and model: 
maximum towing wt. 


Ford con't. 
Mustang—2000 Ibs., 
low silhouette 
full silhouette 
Maverick—2000 Ibs., 
low silhouette 


Pinto—800 Ibs., 
low silhouette 


Lincoln: 2000 165. 
2000-7000 Ibs. 


Mark IV—2000 Ibs. 
2000-7000 Ibs. 


Mercury: 2000 Ibs. 
2000-3500 Ibs. 
3500-7000 Ibs. 
Montego—2000 Ibs. 
2000-3500 Ibs. ' 
3500-7000 Ibs. 
Comet—2000 Ibs., 
less than 25-sq.-ft. 
frontal area 
2000 Ibs., more than 
25-sq.-ft. frontal area 


Cougar—2000 Ibs. 


Oldsmobile: F-85, Cutlass, 
Cutlass 55—2000 Ibs. 
2000-3500 Ibs. 

Cutlass Supreme—2000 Ibs. 
2000-3500 Ibs. 
Vista-Cruiser— 
2000-3500 Ibs. 
3500-6000 Ibs. 

Delta 88—2000-3500 Ibs. 
3500-6000 Ibs. 

Custom cruiser— 
3500-7000 Ibs. 

98, 98 Luxury— 
2000-4000 Ibs. 
4000-7000 Ibs. 

Toronado Custom— 

2000-4000 ibs. 

4000-7000 Ibs. 


frontal area 
2500 Ibs. 
Satellite—4000 Ibs. 
4000-6000 Ibs. 


ns—3000 Ibs. 
up to 20-sq.-ft. frontal area 
Full front, 6000 tbs. 
Fury—5000 Ibs. 
5000-7000 Ibs. 
Wagons—2000-4000 Ibs. 
4000-7000 Ibs. 


lina, Safari, 
Bonneville, Grand Safari, 
Grand Ville—2000 Ibs. 
2000-3500 Ibs. 
3500-7000 Ibs. 
Grand Prix—2000 Ibs. 
2000-3500 Ibs. 
Grand Am, LeMans, 
LeMans Sport, 
Luxury LeMans—2000 Ibs. 
2000-3500 Ibs. 


designated weight class. 


Where no information appears, standard equipment is consi 


460 cu. in. 
460 cu. 


red adequate for towing trailer of 


weight of the semitrailer truck tractor 
compared to its trailer.) 

Trailering cars are more than run- 
of-the-line models with stiffer rear 
springs. They're made to haul rated 
weights with acceleration and hill- 
climbing ability to keep up with the 


traffic, and without boilover or break- 
down. Warranties remain in effect 
with their rated load, and normal life 
expectancy isn't shortened by trailer- 
ing. What's more, they'll stay in com- 
mand of the trailer—stable, straight, 
and level. 


need. About 200 pounds of tongue 
weight is the maximum for a dead- 
weight hitch. 

With an equalizing or load-distrib- 
uting hitch, tongue weights of 600 
pounds are not uncommon for unpre- 
pared intermediate and full-size cars, 
and 750 isn't unheard of. The equal- 
izing hitch transfers part of the tongue 
weight back to the trailer wheels, and 
part to the front end of the car. But 
these hitches can be confused by rear- 
end jacking devices. An equalizing 
hitch isn't doing its job if the back 
end of the car is elevated by com- 
pressed air or helper springs instead 
of spring bars. 

The air-suspension devices should 
be used to level the car before the 
trailer is coupled—unless the maker 
of the device has recommendations to 
the contrary. The common way to ad- 
just spring bars with air devices is to 
set the bars to raise the back end of 
the car to the same height as before 
the trailer was added, or up to an inch 
higher. 

Making this adjustment after the 
air devices have leveled the car pro- 
duces a somewhat nose-down attitude 
favored by a lot of knowledgeable 
trailer authorities (including Chev- 
rolet and Airstream). It tends to re- 
store the normal nose-heavy feeling 
to the car, keeps the combination 
more tractable in crosswinds and in 
slippery going, and makes it more 
stable. 

Load-equalizing hitches make front- 
end suspension as important as the 
rear. Good shock absorbers are a 
must; heavy-duty ones are advan- 
tageous. And there is good reason to 
believe that front-end load-leveler 
combination spring/shocks may be 
extremely valuable in stabilizing a 
tow car with standard springs. The 
extra springs increase the normal 
spring rate, and the special shock ab- 
sorbers control more firmly. 

Tires and wheels. Most recent cars 
have sufficient load capacity in their 
original-equipment tires—but some 
can use improvement. An increase of 
one tire size is useful—if the wheel 
rim is big enough to take it. And in- 
flation pressure should be kept in the 
“heavy load” range. 

If standard tires are near the limits 
of their load capacity when towing a 
trailer, and they’re also at the limit of 
the rim’s size capacity, then either 
new rims or heavier-walled tires (load 
range C or D) are indicated. 

Larger-diameter wheels (15-inch) 
can be used to increase ground clear- 
ance of some late models with smaller 

[Continued on page 169] 
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Built-in conveniences like modern galley (above) make motor 
homes such as the Condor II (below, left) rolling vacation pads 
with all the comforts of home. The posh Condor sleeps eight per- 
sons and has big lounging and dining areas. Driving is made easier 
by a comfortable bucket seat (below, right) with controls close at 
hand. A big 390-cu.-in. engine permits this rig, which is built on 
Ford chassis, to cruise effortlessly at highway speeds. It has auto- 
matic transmission and power steering. 


CONDOR Ii 


Solidly built Superior 2200 
has a steel t 
left, and an п. The 
22 т home has 


izable dini 


conve 
Vehicle is built on Do: 
International chassis 


INSIDE 
THE 73 RVs: 


The comforts 
of home 
in compact 


style 


For fancy-free traveling, 
the ‘73 camping vehicles set 
a new high in rolling luxury 


тит 
STEERING 
WHEEL 


VEHICLE 
BATTERY 


By HERBERT SHULDINER 


Record breaking numbers of new recreational vehicles 
are bursting upon the 1973 camping scene. Hundreds of 
new models of campers, trailers, motor homes, and tent 
trailers are rolling out of the RV makers’ factories this 
spring to give you the widest choice ever. 

Among the new arrivals are two GMC motor homes— 
first RVs ever produced by Detroit; a new class of motor 
home called the “midi”; and scores of new fifth-wheel 
trailers. 

Climbing inside one of the 1973 camping vehicles is an 
entry into a new style of outdoor comfort. It’s about as 
far removed from old-fashioned roughing it as a luxurious 
penthouse is from a log cabin. In fact, most of the new 
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Cutaway openings in Sportscoach motor home show some of the features that make living in and driving these big rigs more pleasurable. 


RVs I previewed recently bear an extraordinary resem- 
blance to small posh vacation pads, complete with all the 
modern appliances you enjoy at home. Included are air 
conditioning, completely equipped galleys, and toilets 
with showers and tubs. 

Why this luxury binge? RV makers are convinced that’s 
what you want. More importantly, they fear that if you 
don’t buy RVs with all the comforts of home, your wife 
won't go along—and they'll sell fewer camping rigs. 

Nowhere is luxury more marked than in the fifth-wheel 
trailers, which are proliferating wildly. The fifth-wheel 
trailers get their name from the hitch set over the towing 
vehicle's axle—a lightweight version of the kind used by 


Heralded newcomer is the GMC 26-foot motor home—first ever 
from Detroit. The clean-looking rig has huge panoramic windows 
and loads of interior space. It has a front-drive chassis and is pow- 
ered by a big 455-cu.-in. Olds Toronado engine. The tandem rear 
wheels merely trailer, but all four are equipped with brakes to 
assist in stopping the big vehicle. It has power steering and an 
automatic transmission modified for motor-home use. There are 
air valves in the driver's compartment that permit raising or low- 
ering the vehicle front to rear, or side to side, for leveling loads 
or adjusting to uneven ground. The rig has a 10,500-pound gross 
vehicle weight 


the big tractor-trailer trucks on highways. There are 
more than three times as many fifth-wheelers this year 
as in 1972. 

These split-level rigs run 18 feet to 34 feet in length, 
with a median range of about 27 feet. While they're ex- 
tremely roomy, there isn't all that much sleeping space. 
"They do have lots of lounging space, big kitchens, baths, 
and a unique upper-level bedroom in the trailer overhang 
above the hitch platform. And many seem to be built for 
almost permanent occupancy. One maker, Chinook, 


speaks of its model having the same features as perma- 
nent-type mobile homes. That means, of course, better 
Continued 


The “Weekender,” made 
by Superior, is a totally 
new kind of RV. It’s an 
expanded van with 14 
inches' greater width, and 
is available on either a 
Dodge Maxy Van or a 
Chevrolet G-30 (shown 
here). Interior space (be- 
low) is almost as great as 
in a mini-motor home. 
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Jumbo 28-footer, 
trailer by Skarr 


space 


and upper:le 


insulation and construction, heavy-duty electrical and 
plumbing systems, and home-style appliances. 

Although fifth-wheelers are being built better, there's 
no evidence of any special concern for crash-worthiness, 
and no apparent reason why some companies should—as 
they do—promote the idea of carrying passengers inside 
while the vehicle is being towed. Experts agree that the 
problem is not the fifth-wheel hitch, which is safe enough 
for this, but that passengers have much less protection 
in a crash than they do in cars and trucks. 

But standard travel trailers are still the most popular 
RV. The '73s are roomier and better laid out, with 
fewer "gore points"—sharp corners that cause injuries. 

Engineering changes? Surprisingly few show up in the 
new travel trailers. There are some refinements in insu- 
lation, for better all-year climate control, and there's a 
big trend to 12-volt electrical systems that use converters 
for campsite hookups. This eliminates the need for those 
nuisancy dual 110/12-V systems. 


Compact, smart-looking Ameri- 
go is a molded-fiberglass rig, 16 
feet long. It's designed with low 
center of gravity to be towed by 
compact cars; yet has lots of liv- 
| ing space inside, along with a 
f full bath (optional) and kitchen. 
j Only seven feet high, the unit 
can be stored in most garages 
when not in use. 


Bright, cozy interior makes Mon- 
itor 235 Malibu a comfortable 
home in the woods, The trailer 
is 23% feet long and sleeps six. 
A big galley includes a four- 
burner gas range and a six-cubic- 
foot refrigerator. It’s insulated 
for all-weather use and has duct- 
ed gas-furnace heat to keep the 
interior comfortable. 


An innovative development in travel trailers is the 
use of the Mor/Ryde outrigger suspension on some Hol- 
iday Rambler models. The same company has also add- 
ed an anti-jackknifing brake system to some models. 

Airstream has tried to eliminate the unpleasant chore 
of emptying a holding tank by installing a Thermasan 
waste-destruction system in some models. This system 
pumps waste out of the holding tank into the exhaust 
system—by way of a "sanitizer"—where it is burned up 
while you drive. 

While there was a slight spurt of interest in small 
trailers last year, nothing of the sort has materialized 
this season. Some of the more popular mini-trailers— 
Sprite, Small World, Amerigo, and the Compact Jr.— 
have made some small changes, but no newcomers have 
popped up. 

Camping trailers. These popular campers continue to 
take on more of the expensive comfort features of their 
big RV brothers. And new floor plans provide a surpris- 


Neat 20-footer is one of six tent 
campers made by Viking. It has 
а kitchen and dinette that can 
be removed and used outside 
the trailer. It sleeps six to eight 
persons, depending on the in- 
terior chosen, and has a 12v con- 
verter and 9000-Btu furnace. 
There's a choice of three color 
schemes. 


New 24-foot Quinstar, a fifth- 
wheeler from Coachmen, has a 
lush “Florentine” interior. It's 
available in a choice of three 
floor plans, all providing a spa- 
cious, luxurious living area high- 
lighted by a cabover bedroom. 
Need still more room? There 
are two other Quinstars that 
B come in 26- and 28-foot lengths. 


ing amount of interior space. Rising sales seem to show 
that outdoorsmen like bigger, more luxurious campers. 
Structurally, more solid plastic is being used, although 
only Apache has abandoned canvas entirely for most— 
although not all—models. The new Eagle 6 and 8 models 
are canvas-sided. 

An interesting contrast to the plush tent campers is 
Coleman’s new Minuteman—a clamshell-type camper 
with a completely bare interior, except for a single bunk. 
The small, inexpensive camper is designed for outdoors- 
men who want the convenience of a self-trailering tent, 
without the frills. 

Biggest growth: motor homes. Growth in spending for 
RVs in recent years has registered highest on motor 
homes. About 150,000 more will be sold this year, ac- 
cording to industry estimates. 

Much interest centers about the GMC entry—a 26- 
footer with an aerodynamic fiberglass skin. It’s a front- 
drive rig, powered by a 455-cu.-in. Olds Toronado V8 
engine. The four rear tandem wheels merely follow 
along. But all are equipped with brakes. 

Inside, the GMC rig can sleep five to seven persons, 
depending on which of the 15 floor plans you choose. 
The interior has two lounge areas, one in the rear and 
one on the curb side, that convert into double beds. All 
of the interior components are firmly anchored. 

GM has also introduced a 23-footer that has many of 
the engineering and comfort features the bigger model 
has. 

Another interesting newcomer is Motoroam Monarch, 
which is built on a Mercedes chassis powered by a 
231-cu.-in. diesel engine. A 25-footer, it gets up to 17 
mpg, according to the manufacturer. That would make 
it the best fuel miser in motor homes. The steel-framed, 
fiberglass rig has a comfortable, fully equipped interior. 
It also has some luxury touches: a built-in vacuum 
cleaner, an outside step that automatically retracts 
when you close the door, a big eight-cu.-ft. refrigerator, 
and a trash compactor. 

The mini motor home. This has provided the biggest 
push in motor-home sales. The minis are mounted on 
“chopped” van chassis, instead of truck chassis. They 
run 18 or 19 feet long, and, to many RV enthusiasts, 
feel more like cars. Inside, there’s a surprising amount 

Continued on page 151 
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Home-like interiors are reflected in these views of the Holiday 
Vacationer (left) and Holiday Trav'ler (right). Big bath and vanity 
in Vacationer and jumbo galley in Trav'ler make long trips a lot 
more pleasurable in a rolling vacation home. 


New model from Apache this year is the Eagle Six, representing a 
return to canvas-sided trailers for this manufacturer, who also 
markets “solid-state” campers with all-plastic sidewalls. 


rig that opens in a jiffy (as shown above). All that's inside is a 
bed for two; two others sleep in bags on the floor. 


LEZ] BOATING 


The Boat That’s a Travel Trailer, Too 


You can live it up on land or water with 
this cruiser designed for trailering 


By HAL SCHELL 


Trailerable cruisers offer a brand-new lifestyle for the 
boatman. And it’s about time. The man who invests up- 
wards of $15,000 in a cruiser may well want more than 
just another dockside home. 


The 28-foot Land N’ Sea Craft has established itself as 
top dog in this class. It’s an all-fiberglass craft that sleeps 
seven in three inside compartments. And, weather per- 
mitting, a couple more can bed down topside on the 
optional flying bridge. 

The boat’s eight-foot beam makes it legally towable on 
any highway without special permit. Inside, however, it 
seems to be a whole lot roomier than beam width would 
indicate: There are no outside walkways, and the cabin 


Continued on page 155 


It’s a cruiser hurtling over the waves . . . then, at night, anchoring in a quiet cove .. . 
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ESCAPE 


SANTA CLARA 


Big Inside, 
Camper 
Telescopes 
for Travel 


Concealed winches and cables 
stretch it out again to hold 
four people at the campsite 


You will be proud to call this sleekly 
finished camper your home on the road. 
Prefinished hardboard panels give the 
interior a warm atmosphere, as well as 
one that’s easy to keep clean. Alumi- 
num siding and fiberglass-batt insula- 
tion ensure that the interior stays warm 
in another sense, too. Or cool, in desert 
heat. 

There are plenty of cabinets and lock- 
ers to hold your travel equipment, yet 
lots of room is left for the custom instal- 
lation of a sink, icebox, stove, and porta- 
ble toilet. 

For sleeping, the dinette table drops 
down to form part of a double transverse 
bunk. Shelves fold out to form a strong 
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Low profile of this camper when tele- for the night, the camper boasts 74" of | 


upper berth for another two people. scoped offers less wind resistance. Your headroom. With built-in stove, icebox, | 
And the best news: It all costs you pickup will pass up more gas stations cabinets, sink, and toilet, it still sleeps 

well under $1000 to build. That ups the and feel crosswinds less, too, than if four. You can customize the interior to 

enjoyment.—W. A. Flanagan carrying a cab-over model. Cranked up suit your taste. 


FOR CONSTRUCTION INFORMATION AND A LOOK INSIDE, TURN TO PAGE 132 


INTRODUCING 
THE PS LEISURE HOME 
PLAN OF THE MONTH 


Two-Phase 
Twin Ridge 


In association with famed architect 
Robert Martin Engelbrecht and the 
Vacation Plans, Products and Properties 
Advisory Council, Popular Science offers 
the first in a series of house plans: 

This one’s a two-summer project 


4. 
Phase-ll version o! 
wing added at right end. Entry deck is now enclosed, form- 
ing a breezeway. To capture your site's best views, all three 
gable ends of the T boast floor-to-ridge window-walls (as 
in inset of Phase-I interior, above) with sliding glass doors to 
spacious decks. Interior shows exposed beams and fireplace 
modification: Chase with sheathed chimney (possible with 
zero-clearance liners) is omitted for free-standing unit. 
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"starter" home at top of page has cross- 


In each issue, for the rest of this year, we’ll be giving 
you a first look at another new vacation house designed 
for us by one of America’s leading architects in this 
field, under the sponsorship of a group of manufacturers 
of building products. That group’s official title (left) 
is a mouthful that will hereinafter be abbreviated to 
V-Pac; founding members are listed, next page, with 
more to come. 

Plans for each of these houses will be offered in sev- 
eral forms. If you're intrigued with any (or all) of the 
designs, you can first send $1 for a Study Plan—a sim- 


Once you've completed Phase I (shown in sketch at left and floor- 
plan above) you've a self-contained home to enjoy until—and 
while—you add T wing. New construction won't intrude on old. 


ple spec sheet with enlarged floor plans that will help 
you determine whether that house fits your needs and 
site. Or, if you know that already, from our presenta- 
tion each month, you can order a set of blueprints right 
off ($25). If you're certain you want to build one of 
the houses, you can order three sets of blueprints for 
$35—which gives you extras for contractors, to file for 
building permits, or to get financing. 

If, before making your choice, you'd prefer to see all 
the houses in our series (plus additional designs), send 
$2 for the V-Pac Vacation Plan Guide. More than a 
plans catalog, it includes tips for prospective second- 
home builders, plus technical recommendations from 
participating manufacturers. All orders and remit- 
tances (cash okay for Study Plan or Guide; check or 
money order for blueprints) should be directed to PS 
Vacation Plans Service, Box 622, Princeton, N.J. 08540. 

We've named our first house Twin Ridge because of 
its two wings, set at right angles. Gross floor area of 
Phase I is 505 sq. ft.; the Т wing adds 570 sq. ft., in- 
cluding entry connection. Wood framing is sheathed 
and sided in one operation with redwood plywood; you 
needn't even insulate or panel the inside the first year. 
The architect suggests that you can fabricate panelized 
components in your backyard, cart them to your site on 
a rented trailer; his two-phase concept frees you from 
an every-weekend bondage that can go on forever when 
you're building from a conventional leisure-home plan. 


Council members—and their specialties 


Andersen Corp. (windows); Darworth Corp. (stains, preservatives); 
GAF Corp. (roofing); Georgia-Pacific (wall panels, doors); Johns- 
Manville (insulation); Pass & Seymour (electrical; Simpson Timber 
Co., (decking, siding); Universal-Rundle Corp. (bathroom fixtures); 
Vega Industries (fireplaces). 
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MiniWinch pulls VW bus out of mud. Capacity: over 2000 Ibs. 


Lightweight Winch for 
Heavy-Duty Work 


Car stuck in a ditch? Tree across the road to your 
mountain cabin? Rocks to clear? A boat to pull up 
on the beach? All of these take heavy muscle that’s 
often hard to come by. 

Now there’s a new lightweight answer—a portable 
winch that combines with just about any chain saw 
to form a heavy-duty package. It’s called the Mini- 
Winch, and it weighs only 25 pounds. You can carry 
it in your car or boat, even backpack it. 

The winch is drilled in the rear to take a half-inch 
bolt that serves as an anchoring arm for the hold- 
down cable. You attach the cable to a tree, or any- 
thing equally immobile. Then you attach a rope to 
whatever you're going to move, wrap the other end 
around the capstan, and add the power. 

An overload protector automatically stops the en- 
gine if the strain is too great. When working with the 
MiniWinch, you can pull either end, should condi- 
tions require it, by attaching the cable to the object 
to be moved and the rope to the mounting point. 
Operation is a one-man job; you'll be able to get your 
car out by yourself. 

The winch is made by the Triway Mfg. Co. Inc., 
7819 Old Highway 99, Marysville, Wash. 98270. It 
costs $119.50 (rope's extra at $24.50).—Jim Davis 


A few pounds of tension to 
the free end of line controls 
MiniWinch pulling speeds. 
Accessory rope has 5800- 


MiniWinch weighs only 25 
pounds. In use, it's bolted to 
chain saw from which chain 
and carrier are removed. Op- 
eration's a one-man job. 


pound tensile strength. 


The 73 Mowers, Riders, and 


Choosing the right one for you 


It's a vintage year for 
mowing equipment, but try 
before you buy 


By E. F. LINDSLEY / PS Midwest Editor 


P lanning to buy a new tractor or 
mower in '73? Our survey of what's 
new in lawn-mowing equipment con- 
vinces us that it's a vintage year. In- 
dustry pangs on retooling to meet new 
safety standards are past. 

Design refinements had tended to 
stagnate awaiting retooling; now 
they've surged into production. Small, 
but important, improvements in steer- 
ing, braking, transmissions, controls, 
and performance have been wrapped 


Murray's sealed-beam headlight and am- 
meter to show battery charge make a good 
team for mowing in the cool of the night. 


All-electric Jacobsen Mark IV has three bat- 
teries, a built-in charger, and single-foot 
forward and reverse control. 
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up as part of the package. And elec- 
tric mowers have come of age. 

Some "73 trends we've spotted: 

€ Nearly all meet ANSI B71.8 72 
safety tests. 

® Interlocked starting/clutch/ 
brake/mower systems almost univer- 
salon tractors. 

€ Keylock ignition, even on man- 
ual start. 

® Lower noise; Bolens QT actually 
meets 1975 low-noise standards. 

ө Riders with headlights for night 
mowing. 

The new safety devices will take 
getting used to. If you forget to de- 
press and lock the brake, or leave the 
cutter engaged, the engine simply will 
not start. The foreign-object deflec- 
tors in discharge chutes tend to plug 
in wet grass. And the longer chute 
projections limit tight cutting on the 


Beautiful brute from 
horses into a cast-iron, two-cylinder en- 
gine. Gas tank holds a big 5% gallons. 
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Smooth power from big opposed twin-cyl- 
inder engine gives Sears SS/16 the muscle 
you need for snow removal and gardening. 


chute side. A nuisance? Sometimes, 
but better than surgery for kids, by- 
standers—and you. 

How important will the electrics be? 
Jacobsen, usually very accurate in its 
market estimates, says that an even 
million riding mowers and tractors 
will be sold in ’73; 730,000 riders and 
270,000 tractors. It’s meaningful that 
their newest mower is an electric rid- 
er. GE's Electraks and John Deere's 
Electric 90 have been on the market 
for over two years. One GE dealer, 
admittedly an exception, says his 
electric sales were eight to one over 
gas last summer. 

We use-tested a John Deere 90 and 
a GE ES8 on our three-acre plot most 
of the summer of '72. Results on both 
were totally good. In snow dozing, 
they start instantly, even in bitter- 
cold outdoor storage; and they plow, 


John Deere electric loves the cold—no start- 
ing problems—so it's a handy all-season 
tool. Electrics are quiet, too. 
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Smallest GE electric carries three batteries 
up front. Author used one all last summer, 
found it totally satisfactory. 


Tractors: 


and your yard 


and plow, and plow. Others about to 
join the electric parade are Roper, 
Sears, MTD, and Rugg. 

Bigger gas-powered tractors. Our 
count shows at least a dozen offerings 
of 16 hp and over—all air-cooled, but 
many with twin-cylinder engines. 
Eighteen and 19-hp tractors from 
Wheel Horse, Simplicity, Allis-Chal- 
mers, and Bolens are available for big 
work needs. Higher power is not just 
a sales fetish. Users of tractors with 
ground-engaging equipment or snow 
throwers have always felt the need for 
it. If you confine your tractor to grass 
cutting, it’s less vital. 

But there’s more than just power to 
matching a tractor to your personal 
needs. If, for example, you’re build- 
ing a home and have lots of landscap- 
ing and rough operation lined up, the 
ideal machine might be an Economy 


tremely heavy-duty gearbox, automotive 
rear end, huge gears driving massive axle. 
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International's slick fiberglass-body Cadet 
75 has power upped to seven horses. Mow- 


clash, then quickly shift back to forward. 


aoa Rs 
er cuts a 32-inch swath, Deck lifts up to 
four-inch clearance—good for rough cutting. 


ting clearance, clutchless reverse make Allis- 
Chalmer's Scamp dandy for maneuvering. 


New Jacobsen rotary has specially vented 
deck that improves chopping action by in- 
troducing air from two directions. 


Real improvement is Lawn Boy's heavy rub- 
ber rear deflector shield. It solves the prob- 
lems of old shields: flopping under deck. 


Electric start, welkplaced controls, vinyl- 
covered bowden wires, super-tough bag 
make Toro self-propelled a top-notch rotary. 
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tractor with its high wheels and 
ground clearance, solid gear drive to 
a Dana automotive rear end, and final 
drive by two-inch-wide bull gears to a 
14-inch rear axle. The engine is a 
14-hp Kohler industrial. Or, if your 
yard has steep slopes, culvert trench- 
es, or really tough going that takes 
great tipping stability and total trac- 
tion, Gravely can’t be beat. Both of 
these workhorses use lots of cast iron, 
big gears, and roller bearings. 

If you are less concerned with dirt 
and snow moving, or rough hillside 
use, you'll get more styling, less noise, 
and more automobile-like operation 
in Bolens, Case, Wheel Horse, Sim- 
plicity, Homelite, Jacobsen, Gilson, 
Wards, Roper, and Sears. All have 16 
horses or more. Bolens, with its QT- 
16, is outstandingly smooth and quiet. 

Some things to look at and think 


edges mark Ariens’ Emperor—eight-horse, 
electric-start rider with 38-inch deck. 


Gilson's eight hp Lo-Profile rider uses disk 
drive for highly flexible performance with- 
out gear problems. It's smooth, nimble. 


Case 108 is a small tractor built as solid as 


big ones. It has eight-hp engine, 32-inch 
deck. Note husky control linkage. 
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about if you are buying a big one. 

€ Drive. Hydro, gear, dual range? 
If you want to plow, think dual range. 
Are drive housings and gearboxes cast 
iron or light die castings? And check 
bearings. 

€ Gas-tank size. Some have less 
than three gallons, others nearly six. 
The larger tank saves lugging gas. 

ө Weight. In general, bare tractor 
shipping weight is a meaningful figure 
related to the amount of actual iron 
and steel in the tractor. Try a weight/ 
dollar evaluation; you may be sur- 
prised. 

€ Deck size. Super-wide decks are 
great for broad, smooth yards; make 
it harder to remove blades for sharp- 
ening; and scalp more on hummocks. 
If your grass is heavy and tough, try 
a narrower deck; you'll likely make 
it up in travel speed. 


TRANSMISSION 


@ Deck lift. Hydro, electric, or 
manual? Regardless, the lift should 
be able to select and hold any height 
on-the-go. Some hydraulics are either 
all-up or all-down, without precise in- 
between control. 

* Deck clearance. Beware of decks 
that don't raise high enough to clear 
hill brows, or decks that won't tilt 
and float freely. 

® PTOs, front and rear. Look for 
spline-shaft drives; avoid snake nests 
of belts. 

Rear discharge decks are not en- 
tirely new but are revived this year by 
Gilson, Wards, and Yardman. More 
makers should follow. Rear discharge 
is safer, spews grass cuttings out be- 
tween the rear wheels where a sweep- 
er or bagger towed directly behind 
can clean up as you go. This beats the 
long safety discharge chute on the 
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MFG. or MECH., HYDRO, COMMEN WEIGHT 
SELLER OTHER SPEED RANGE SPECIAL FEATURES | {tbs} 
ALLIS- Twn. | Hydro plus 3-spd. | 3 Ranges, fwd Commercial tractor |1300 
CHALMERS 19.5 | gears to spur ers. & rvs. 
Hydro or shuttl -w/Shuttie CELA NA 
Gear or shuttle Electric PTO clutch 
Gear Gear & sector steering 
3 Fwd. 1 туз. Single-blade mower 
ARIENS 6 Fwd. 1 rvs. 
BOLENS 0-8 MPH Gear-drive mower 
0-8 MPH Meets Chicago noise law] 850 
5 Overhead-valve eng. 560 
G-14 Gear Overhead-valve eng. 
G-10 Gear Manual range change 
св Transaxle 3 Fwd. 1 rvs. Belt-drive mower 
CASE 446 Hydraulic 2 Range High-clearance 
444 n Hydraulic — | 2 Range Hyd High-clearance 770 
224 Hydraulic 2 Range Hyd Low-profile 760 
Ont 
222 Hydraulic Z Range Yes | Hya | 387 | toworotie 715 
р! 
10 Hydraulic 2 Range Yes | Hya | 44" | toworofie 715 
pt 
безг 3 Fwd i rvs. | но | Mni Low-profile 515 
Hydrostatic lRange | Yes | Mn! 315 
Gear 3 Fwd. 1 rvs. | No | Mn | 34" 315 
JOHN DEERE Hydrostatic | 0.510675 | Yes | Hyd | 46” Rum hyd. avail. NA 
Transaxle 4 Fwd. 1 rvs. | No [Elec | 46” | Elec. impl. clutch NA 
Transaxle 4 Fwd. тз. | No 8” & 46 Nariable-speed dr. NA 
Transaxle 3 Fwd. 1 rvs. | No 461 
ECONOMY Gear 3 Fwd. 1 rvs, Spur-gear dr, to axle — | 710 
931 
GILSON Hydrostatic Reardischarge mower | 746 
Transaxle Variable 4-sp. 686 
Transaxle 4 Speed 651 
Disc drive Single lever Low-profile 380 
GRAVELY All gear 8 Fwd. 8 гуз. Hyd | 50” | Single-tever control 950 
АП gear 4 Fwd. 4 гуз. Mni | 507 | Single-lever control 300 
All gear 4 Fwd. 4 гуз. Mni | 50" | Single-lever control 900 
All gear 4 Fwd. 4 гуз. 50” | Single-tever control 900 
Gear 4 Fwd, 4 гуз. 372 
HOMELITE Hydrostatic PTO, FRT, CTR, rear 900/Mwr 
Shuttle. 875/Mwt 
Transaxle 850/Миї 
Transaxle. 480/Mwt 
Transaxle EEXLITI 
INTERNATL [CUB 152 | 15 Spur gear 3 Fwd. 1 гуз. Commercial tractor — [1630 
HARVESTER | 149 14 [Hydrostatic 0-8 MPH 690 
129 12 | Hydrostatic 0-8 MPH 670 
109 10 | Hydrostatic 0-8 MPH 660 
128 12 Gear 3 Fwd. 1туз- 650 
108 10 Gear” 3 Fwd. 1 rvs. 630 
86 8 Gear 3 Fwd. 1 гуз. 570 
76 7 Gear 3 Fwd. 1 гуз. ГЕШ 


side and lets you work close and nar- 
row, right or left. 

Smaller, 10-14-hp tractors. They, too, 
have all the safety features in '73. 
"They all cut grass, but if plowing or 
blowing snow is your need, don't ex- 
pect too much from eight and 10 hp. 
Letters from readers indicate that ex- 
pectations are often unrealistic. Such 
tractors are great for six inches of 
fresh snow on the walk or drive, but 
not very useful on four- or five-foot 
frozen drifts. A walk-behind plow 
may be better. 

Things to look for in a small lawn 
tractor: 

€ Nimble steering and handling. 
These are the keys to satisfaction. Try 
before you buy .. . on your lawn! 

€ Gear handling. Direct forward 
and reverse without jogging through 
shift gates saves time and nerves. Try 


WN & GARDEN TRACTORS 


one of the new shuttle drives, no 
clutch/direct reverse: Gilson, Sim- 
plicity, Allis-Chalmers, Homelite. Or, 
Jacobsen, Ariens, or Gravely. 

® Forward-speed selection. Two- 
speed drive is only for economy mod- 
els. Three or four forward speeds is 
safer; allows creeping in hazardous 
spots; steps out for fast cutting. 

ө Blade access. Try blade removal 
with deck in place; can you remove 
for sharpening quickly and comfort- 
ably? 

* Details. Will spilled fuel pud- 
dle, hit exhaust? Does exhaust exit 
near your foot? Is shifting sure, 


smooth, positive? Do you have to 
look down to locate gear position? 
One of the handsomest new eight- 
hp rigs we've seen is Gilson's low- 
profile tractor. Shifting is smooth and 
non-blocking; 


user posture makes 


NAME TRANSMISSION zs 
& MECH., HYDRO, 35| COMMENTS: WEIGHT 
MODEL OTHER SPEED RANGE ==] SPECIAL FEATURES | (LBS 
cosstN | crie Hydrostatic 2 Range 50" 850 
GT-14 Hydrostatic 2 Range 50” | Opt. rear PTO 850 
Griz Hydrostatic 2Range 50” | Opt. 5-speed gear ár. | 850 
GT-10 Gear 4 Fwd. 1 туз. 47 330 
ASSEY MF 14 Hydrostatic 2 Range 48" 720 
RGUSON MF 126 Gear ed Variable dr Fi 685 
MER. Hydrostatic 2.6 MPH 347 455 
MF7 Gear 3 Speed 3 455 
ONT. 33160 Hydrostatic 894 
ARD 33155 безг 4 Sp. varia. 870 
artial 33130 Gear 4 Speed 337 
sting) 1415 Gear 3 Speed Side or rear dis. 515 
1410 Hydrostatic Rear discharge 
TD 143.990 Hydrostatic 
WN FLITE | 143-960 Transaxle 4 Speed 


143-860 


Transaxle 


4 Speed 


143-760 


Transaxle 


3 Speed 


143-660 


Transaxle 


3 Speed 


с, PENNEY, 


Penncratt 


Varia. speed 


NA 


Penncraft 


Beit 


Varia, speed 


NA 


РЕН Twin 16 безг 8 Spd. 2 range NA 
Straight 16 безг 8 Spd. 2 range NA 
RT-13 безг 6 Spd. 2 range NA 
RT-10 Gear 6 Spd. 2 range NA 
RT Gear 6 Spd. 2 range Also in manual start — | NA 
IGG CEL 
Transaxle Also in manual start 
ARS Gear 
Gear 
Gear 
Gear 
Transaxle Also in manual start 
MPLICITY Hydro plus gear Commercial tractor 
Hydrostatic Also with shuttle dr. 
Shuttle Also with 3-spd. gear 
Gear Fwd. 1 гуз. Synchrobalanced eng. 
Gear 3 Fwd. 1 туз. 
EELHORSE [18 Auto Hydrostatic Transaxle Splined rear PTO & hitch] 
heelhorse [16 Auto Hydrostatic Transaxle 
so offers [GT-14 Hydrostatic Transaxle 
ree Bhp [14 Auto Hydrostatic Transaxle Ну. lift opt. 
actors and [14 8:Speed Gear 6 Fwd. 2 гуз. Elec. lift opt 
te 7-hp  [12Auto Hydrostatic Transaxle 
12 8-Speed Gear Fwd. 2 гуз. 
10 Auto Hydrostatic Transaxle Hyd. lift opt. 
10 8-Speed Gear E Fwd. 2 rvs. 
(ROMAN Transaxle 


Transaxle 


‘Side or rear discharge 


Gear 


sneaking under tree limbs less haz- 
ardous; and quality is excellent. If 
you don’t want to buy it, don't let 
your wife see it—she’ll love it. Other 
interesting eight-hp tractors... Grave- 
ly's 408, Case's 108 with 34-inch deck 
and rubber-mounted engine; J.C. Pen- 
ney's with 38-inch deck, lights, ball- 
joint steering, and variable-speed 
transmission. 

While shopping, pick up Toro’s 
“Guide to Lawns and Mowers.” This 
book, although it displays (natural- 
ly) the Toro line, has a wealth of 
common-sense, solid information on 
suiting a mower to your needs, grass- 
cutting techniques, lawn care, and 
mower maintenance. 

The riders. This field is bulging with 
new 25-inch five-hp models at highly 
competitive prices. Here, shopping 

Continued on page 162 


Bolens QT-16 speaks softly but carries a big 
stick, Large powerful engine is fully en- 
closed; tractor meets '75 noise specs. 


Ropers 13-hp tractor does the mowing 
while a Litter Whisk sweeper follows be- 
hind, picking up clippings and yard debris. 


Front-mount mower is handy option on 14- 
horse Gravely. Single-lever control allows 
instant forward and reverse. 
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New jet pushed Roe's 
1872-0. test boat 47 E 
mph with solid-feeling Ш 2 
ride and tracking. 


STEERING AND SHIFT 
MECHANISM 


TRANSOM 


M 
LATERAL THRUSTERS 
AT NOZZLE 


Jet drives are making boat- 


propulsion news—and this one 


introduces some new designs 


IMPELLER 


ENGINE 
COUPLER 


INTAKE 


The All-New Chrysler Jet: 


Chrysler has just unveiled the first 
all-new jet unit designed in the U.S. 
in more than a decade. It’s scheduled 
to be available some time this month 
at the 2000 Chrysler marine dealers 
over the country. 

Since jets are hot news these days, 
PS decided to take an early look. 
Chrysler’s Doug Talbot arranged to 
have a factory test boat pulled out 
for a day, and I flew to Port St. 
Lucie, Fla., to see what kind of water 
machine Chrysler engineers have 
created. 

Jets are really here this time. They 
have been touted periodically since 
1955, but sales were only moderate 
and the big jet boom remained elu- 
sive. Last fall, however, at the big 


Reverse: Rear-hinged gates spread apart forward, entrapping the 
jet. This stops the boat and propels it in reverse. 
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Chicago marine-trade show, I saw 
more boats equipped with jets than at 
any previous show. Dozens of boat 
companies had at least one or two 
jet-equipped speedsters on display. 
Many were equipped with OMC’s 
new jet [PS, Арг. ’72]. But all were 
either Jacuzzi or Berkeley units. 
Each has been on the market a long 
time, and each has been refined and 
improved to where it is competitive 
with stern drives. 

Matched rig. Now a third pump is 
available. Chrysler engineers started 
from scratch to design a matched pow- 
er plant and pump unit. It looks dif- 
ferent and handles different, and it’s 
more compact. 

Test engineer Randy Hartley had 


brought the “liberated” factory test 
rig over on a trailer. Even from a dis- 
tance, it was obvious the jet unit 
extending from the transom was dif- 
ferent in design from any I had seen 
before. In most, the full diameter of 
the jet nozzle is visible, with a drop- 
down gate to deflect the water for 
braking or reverse. 

Not the Chrysler. At first glance, 
you wonder where the water outlet 
really is. Any jet boat operates by 
taking in water in large quantities, 
speeding its action greatly, and squirt- 
ing it out the rear at a great rate. The 
Chrysler does this, too, However, in- 
stead of the single circular stream, 
the propelling force of the Chrysler 
jet is rammed out in two separate 


Water intake, an exclusive Chrysler design, is molded into hull 
bottom. They claim it actually doubles incoming flow 


Cutaway of Chrysler jet shows new design features. It saves 
more than 12 inches of boat space by locating impeller bow! 


(football shape) outside the transom. Lateral thrusters hinge 
at nozzle, deflect jet stream for turns and stops. 


Only 14 Moving Parts „о sain se 


Streams, one on each side of a lateral 
thruster. 

Lateral thruster steering. This is 
what gives the Chrysler jet its unique 
appearance. Hinged at the extreme 
aft end, the device consists of two 
doors or gates that close against each 
other in the center position when the 
boat is going forward. The propelling 
jet stream feeds out on each side, 
straight to the rear, When the steer- 
ing gear is activated, these clamped- 
together gates turn in unison, deflect- 
ing the jet stream, and serve as a 
rudder. 

For reverse, the gates open apart at 
the forward end and capture the jet 
stream coming from the pump. Hol- 
low and curved downward and for- 


Matched Chrysler package with Super Bee 340 V8 hit top speed 
at 5000 rpm. Other engine options are a 318 and a 440. 


ward at this point, the gates deflect 
the jet stream downward and forward 
—acting as a brake and reversing the 
power. Halfway between completely 
closed and completely open, the noz- 
zle is in neutral position. 

The rotor or impeller is driven di- 
rectly from the engine flywheel. 
Therefore it is turning 100 percent of 
the time the engine is turning over. 
To achieve a true neutral takes a deli- 
cate touch, and in practice the oper- 
ator is on the controls almost con- 
stantly when he wants to hold a 
position. 

New intake design. Chrysler engi- 
neers are especially proud of the wa- 
ter intake on the hull bottom. They 
report that its shape “doubles the 


pressure of the water ahead of the 
impeller as compared with competi- 
tive models.” It’s designed to further 
increase the effectiveness of the im- 
peller in producing thrust. They re- 
port that it enables the Chrysler to 
do the same job with a slightly small- 
er engine. 

Inside the hull the Chrysler jet 
shows still another difference. Most 
jets feature a large access hand-hole 
into the impeller chamber to facili- 
tate cleaning when the impeller de- 
velops indigestion from vegetation or 
debris. The Chrysler is different, The 
only access here is by removing pan- 
els in the transom. It’s undoubtedly 
safer, but if the impeller does get 


IC d on 168 


At-dock maneuvering produced no bashes. New jet gave positive 
control in reverse, satisfactory handling in forward, Roe found. 
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Inside the 
Telescoping 
Camper 


By JIM ABBOTT 


There's plenty of room to feed and 
sleep two couples, and stow their gear. 
The camper offers all the comforts of 
your home—and its construction is 
similar. 

Interior walls аге 4%” hardboard 
wall paneling, which gives you a wide 
choice of prefinished colors and tex- 
tures. Outside, the camper is sheathed 
in aluminum house siding (also pre- 
finished in colors) to save you paint- 
ing and maintenance. The two layers 
sandwich between them an open 
frame that you can insulate with fiber- 
glass batts. 

Plan ahead. Dimensions given here 
are for the camper I built to fit in a 
1969 Chevrolet pickup. It should fit 
in many other models, but measure 
your truck box before starting and 
adjust the plans if necessary. (You 
could even adapt the telescoping fea- 
ture to a small travel trailer.) 

Construction starts, logically, with 
the foundation: the floor pan. It's 
mostly 34" plywood, nailed and glued 
at the joints. Here again you want to 
plan carefully—some of the interior 
furnishings can serve double duty as 
part of the floor pan. The full PS 
plans (see box for ordering informa- 
tion) show how the sides of the sink 
and icebox replace the 815"-by-111/4" 
end panels, keyed No. 3 on our con- 
struction drawing on a following page. 

With the foundation completed, 
check the dimensions for agreement 
with plans and truck bed. Then, build 
your walls to fit this floor. 

One of the best ways I've found to 
make the wall frames is to cut out the 
framing pieces and lay them on a flat 
surface. Apply white glue to the 
joints and fasten with pointed staples. 
Turn the frame over—carefully—and 


staple the other side, the same way. 

Framing is 1" stock (34" finished 
thickness). Most pieces can be 2" 
wide, but allow extra for corners, win- 
dow posts, and so on. Use a good fir 
or pine, preferably kiln-dried. 

Frame design isn't critical, so you 
may want to rip boards to widths dif- 
ferent from those indicated. At the 
ends, and particularly at the rounded 
corners of the upper section, 34-ply 
can reduce the complexity. 

Immediately apply the interior 
panel, using white glue and nails or 
contact cement. Note that the side 
panels are right- and left-handed: 
Don't make two of one kind. Cut out 
window or door opening after the 
panel is in place. Leave the insulation 
and siding for after assembly. 

Curve the front ceiling panel by 
steaming it (a steam iron will do) un- 
til it will follow the bend. 'Then 
fasten with glue and 34" screw nails 
to the underside of the roof frame. 
Drill holes through frame for wires 
to the lights before adding the larger 
ceiling panels. 

Wires to the upper section pass 


Plans package includes interior details 


Want more detailed instructions for building the telescoping 
camper? Our plan package includes additional drawings of the 


basic camper, plus fully dimensioned plans and materials lists for 
cabinets, beds, sink, and icebox. Send $3.20 to PS Plans Div., 355 
Lexington Ave., New York 10017, for 5563: Telescoping Camper. 
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through a 34" flexible tube hanging 
from the right-rear corner of the ceil- 
ing. A weight draws it into a space 
behind a lower cabinet as the upper 
section telescopes down. 

Lifting mechanism. A pair of boat- 
trailer winches on the left side of the 
lower section draw in two 44” cables 
each. These cables pass over 3" 
pulleys, high in the lower section, to 
the bottom corners of the upper sec- 
tion of the camper. 

As the cables wind up on the 
drums, they raise the top. Two ball 
bearings in each corner of the lower 
section project out about 3$" to keep 
the sections from binding. 

The right-rear cable passes under 
the door through a rabbet in the thres- 
hold. The prototype of this camper 
(shown in the photographs) had vari- 
able pulleys and turnbuckles to level 
the top by adjusting cable length. It 
turns out simpler and just as easy 
to move the clamps on the ends of the 
cables. 

Another possibility is to route the 
front cables to the rear winch; but 
you'd lose the safety advantage (dou- 
ble lock) of the second winch. 

Before assembling any panels, 
make sure the pulleys, bearings, and 
other hardware fit in their notches. 
When satisfied, assemble the lower- 
section wall panels on the floor pan. 

Add the aluminum siding, to the 
lower section only, after filling all 
voids in the frame with 1" insulation. 


Eating and sleeping space inside the raised 
top accommodates four people—with a 
cozy fifth optional. Front edge of the 


dinette table folds up for access to seats. 
Lower berth, occupied by author's da 

ter at right, consists of seat backs, folded 
down, with space between them bridged 
by the lowered dinette table. Wide plank 


over the far end of dinner table is actu- 
ally three hinged planks which fold out, 
as at right, to form an upper berth. Upper 
is wide enough for two children or one 
adult, Floor space is ample for another 
adult on an air mattress. 


Don’t side the upper section until 
after it’s been placed over the lower 
section—too much weight for you to 
lift. 

Cut siding (including window 
openings) to the exact dimensions of 
the frames and nail, at the edges only, 
with 34" screw nails. Working with 
the aluminum panels isn’t difficult 
after a little practice. They cut easily 
with metal snips, but here’s an easier 
method: 

Mark intended cuts with a felt- 


A 


Drop-in stove tops off cabinet that also 
holds icebox below. Big corner cabinet 
holds bulky items like sleeping bags. 


tipped pen, tracing the outline of a 
frame as the siding is held against it. 
Scribe these lines with a sharp knife 
or razor knife. Bend the metal away 
from the cut, then back. It will pop 
apart, leaving a clean cut. 

Windows and exterior trim come 
next. Seal all joints with waterproof 
putty. Drill through front and rear 
panels for the pulley axle bolts. Put 
in winches and lifting cables, leaving 
3’ of cable extending beyond each 
corner pulley. 


Sink and water tank share the section in 
front, with storage to spare. Clothes hang 
neatly in wardrobe. 


Before installing siding on the top 
section, get some friends to help place 
it over the lower section. Use 2” fiber- 
glass batts in the roof. Cover the roof 
and front with one piece of roof roll. 

Raising the roof. The upper section 
should now be resting with its lower 
edge about 1⁄4” below the side panels 
of the lower section. The upper cab- 
inets support the top section when 
they bear against the tops of the lower 
wall panels. 

Continued 


Rubber weather seal all around the edge of 
camper's upper section keeps wind and 
bugs out. Notch clears winch handle. 
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EDGE 
ALL 4 OUTER PULLEYS: 


Thread the cables through the 
clamp plates and weight them (a 
brick is fine) as you slowly crank the 
winches until 18” of cable is on the 
drums. Install a clamp on each cable; 
keep the four at equal distances from 
the plates. 

Continue raising until the inside 
height is no more than 74”, then lower 
about 6”. Lock the winches, This is 
a good position to check for even 
cable length: Measure between lower 
panels and ceiling. Variations up to 
1” don’t affect operation. Any more 
and you should lower the top all the 
way and reposition the cable clamps. 

Finish off with the sealing strip 
around the upper section, corner 
molding, wiring, and the doors. The 
doors can be solid ply, or built up like 
the walls. Leave room for weather 
strips and the 1"-wide piano hinges. 
Lock hardware will depend on person- 
al preference. 

Keep in mind that interior accom- 
modations could have been соп- 
structed even before the walls were 
added to the lower section. Or you 
can build them in last. Our full, 
large-scale plans include details on 
how to duplicate the interior shown 
in these photographs. 

You may want to try an entirely dif- 
ferent layout. If so, remember that 
the rear-wheel wells intrude on the 
truck box, so the camper is narrow 
in front. 

Away we go. To put the camper on 
your truck, first winch up the top and 
block it up (with 3” blocks on interior 
ledges) so the upper section will clear 
a pair of standard camper jacks, As 
with all jacks, exercise great care. 

Back the truck under the camper— 
carefully. Lower the camper and 
fasten it to the truck bed. I used two 
bolts through the front of the floor 
and four turnbuckles outside. 

Remove the blocks, hook up the 
electricals, and that’s it. You’re ready 
for the road. 05 


Camper jacks work in the normal way; just 
make sure that they bear on the lower sec- 
tion, and not the upper one. 


Automatic 
Transmission: 
Just What the 
Wankel Needed 


It gives smoother running, better performance, 
and puts an end to backfiring when coasting 


By JIM DUNNE/ PS Detroit Editor 


Mazda's new JATCO automatic transmission is the 
first ever offered with a rotary engine, and it works won- 
ders. One of the characteristics of the Mazda rotary en- 
gine is poor low-end torque. A skilled driver gets around 
that by downshifting to keep his revs up near peak torque 
curve. But that means a lot of shifting—risking over- 
speeding the engine. And a lot of drivers just refuse to 
downshift—then complain of poor pickup. 

The automatic transmission takes care of that by in- 
suring downshifts to give the needed power. Engine rpm 
is kept above 1500 in all gears—that’s where the engine 
starts to offer torque. And the engine is protected from 
overspeeding by a valve that limits shift points to 5800 
rpm. On full-throttle acceleration, the 1-2 upshift occurs 
at 38 mph, and the 2-3 upshift at 68 mph. 

The car we tried recorded an impressive 13 seconds for 
the 0-60 mph run (14.5 in the manual-drive sedan) , and 
its 13.5 (16.85 with manual) seconds for the 25-70 mph 
test puts it among the faster cars on the road today. 

A manual-transmission Mazda shows a tendency to 
backfire if you suddenly close the throttle and let the car 
coast. It’s caused by a combination of end-gas carry-over 
and sudden spark retard, as manifold vacuum drops. 
How can an automatic transmission help? By cushioning 


Mazda RX-2 coupe with automatic speeds away from other 
traffic when the light turns. JATCO transmission is built in 
Japan (JATCO partners are Ford, Mazda, and Datsun). 


the change from driving to coasting. The hydraulic 
torque converter has an amount of slip that does not exist 
with a mechanical clutch. Result: You don’t hear any 
abnormal combustion in the automatic Mazda. 

The automatic/rotary-engine package makes for pleas- 
ant driving, especially in city traffic. Upshifts are quick 
and positive; downshifts are so smooth you hardly notice. 
But it responds to kickdown with a real kick in the pants. 
It is just what the Wankel needed. ui 


Transmission selector lever is a T-handle mounted on the console. 
It has conventional PRN321 layout; quadrant is illuminated. 
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Sturdy good looks and big capacity are 
yours in this 5'-by-5’ pine and fir unit. 


Dowel layout shown provides support for 
five even-spaced shelves. Lower dowel of 
each pair serves as a built-in bookend. 


A: FOUR- I9" LONG, TWO DADOES 
B: FOUR- 60" LONG, FOUR DADOES 
С: FOUR- 60" LONG, TWO DADOES 
D: TWELVE DOWELS, 36' x 18" 
ALL FRAMING 2X4 FIR 


All framing joints are simple, sturdy half- 
laps. Make trial cuts in scrap wood to 


1x12" *2 PINE 


assure tight flush fit. Dowels should fit 
smoothly but snugly in their holes. 


No-Tool Knockdown Puzzle Bookcase 


So sturdy you won't believe 
it goes up without glue or 
screws, twists apart for travel 


By RICH OLIVER 


N obody enjoys moving day. But it's 
a lot easier to take if your furni- 
ture knocks down for transport. 'That 
was the idea in the back of my mind 
when I began designing a bookcase 
that would fit into my nomadic life- 
style. 

The final result turned out better 
than I had imagined. It has modern 
good looks, assembles and knocks 
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down like a Chinese puzzle—without 
tools of any kind. Like a Chinese 
puzzle, it's made entirely of wood. 
And unlike most commercial knock- 
down units it's sturdy, inexpensive, 
and holds a lot of books. 

I made it from ordinary fir two-by- 
fours, l-by-12 pine, and some 3%” 
dowels. As dimensioned in the sketch 
above, the case stands 5' high by 5' 
wide. But by changing the lengths of 
the horizontals and uprights you can 
easily custom-fit the units to your 
needs without having to change the 
dado design. 

Construction is simple. But you may 
need a little guidance on the trick of 
putting the puzzle together: First as- 
semble two A and two B pieces to 


form a rectangle on your floor. Add a 
pair of uprights at one end and slip a 
couple of dowels into their holes to 
stabilize things. Move to the other 
end of the rectangle and do the same 
thing. Now slip the bottom shelf into 
place. This will prevent the bottom 
ends of the uprights from slipping out 
of place while you move operations to 
the top of the unit and continue with 
the assembly. 

Insert the supporting dowels for 
the top shelf and set the shelf in place. 
Slip both B pieces into their dadoes, 
then drop the A pieces into position. 
'This accomplished, everything is 
locked together. Place the remaining 
dowels and shelves, and your case is 
ready for books. йз] 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y, 10017. None are returnable. 


Sag and stumble during acceleration? If 
that's your engine's problem, and it's ac- 
companied by a whistle that changes pitch 
at different throttle positions—check the 
screws holding the fuel bowl to the car- 
buretor base. They may be loose. 


Premature brake-lining wear and excessive 
rear-brake temperature can be caused by 
a parking-brake cable that's too tight. To 
check, grip each parking-brake strut and 
pull down. If slight end play is present in 
one or both struts, they're okay. 


A self-locking rocker-arm adjusting nut or screw that turns too easily can be quickly 
locked. Place a sharp punch as shown and tap it lightly. The small indentation produced 
will stop the nut from turning unnecessarily, but won't prevent future adjustments. 


An old 35mm film canister makes ideal 
storage for a spare taillight bulb. Before 
inserting the bulb, stuff a little cotton in 
the bottom to pad it, and screw on the lid. 
Now you can carry the spare in the glove 
box without fear of breakage. 


Loosening starter pole-screws when the 
proper tool isn't available is easy with a 
hammer and punch. Position the punch 
against the screw head as shown and hit it 
a few times. That'll loosen the screw so it 
can be removed with a screwdriver. 
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Troubleshooting Your Саг% 


Test and increase your knowledge of 
your engine’s cooling system with this trouble- 


shooting quiz, third in a series 


By RAY HILL 


1 Temperature light 
comes on 


Coming back from a weekend camp- 
ing trip, you’re only a block away 
from home when the temperature 
light on your car’s dashboard blinks 
оп. You turn in to your driveway, 
stop the engine, and raise the hood. 
Warily, you approach the radiator 
pressure cap, thinking that maybe the 
coolant is low. 

With a rag protecting your hand, 
you slowly rotate the hot cap until 
you hear the pressure releasing (the 
first “click,” about a quarter- to a half- 
turn). After the hissing stops and 
you see that the radiator isn’t going to 
boil over, you continue twisting the 
cap until it lifts off. Looking down in 
the radiator you can see that the cool- 
ant level is near the filler neck, as it 
should be. 

Assuming the temperature light is 
working properly, you conclude that 
the cause of the overheating problem 
lies elsewhere. 

Your next thought is that maybe 
the radiator is clogged, restricting 
coolant flow. You make a quick check 
by sliding your hand across the radia- 
tor from the inlet area (where the 
water flows from thermostat to radia- 
tor) to the outlet area (where the 
water flows from radiator to water 
pump). As your hand moves, the 
radiator feels progressively cooler, in- 
dicating that it’s not obstructed. Hot 
spots would indicate clogging. 

Next you check the fan belt to see 
if it’s loose or glazed. When you push 
and pull it with your finger it doesn’t 
deflect up or down more than half an 
inch, so it’s okay. To check for glaz- 
ing you grasp the fan with both hands 
and try to turn it. It doesn’t turn, and 
that means the belt is okay. If it were 
glazed, you could turn the fan with 
your hands, even though the belt was 
tight. (This glazing check wouldn’t 
be accurate with variable-speed fans. ) 

A visual inspection of the fan 
blades reveals that they’re not bent. 
If they were, they might not pull 
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enough air through the radiator to 
properly dissipate heat from the cool- 
ant. 

Maybe the thermostat is stuck 
closed. If so, it wouldn’t let the hot 
water out of the engine so it could 
flow through the radiator to be cooled. 
To check the thermostat, you remove 
it and place it, and your wife’s cook- 
ing thermometer, in a pan of water on 
the kitchen stove. You turn on the 
burner, and as the water warms you 
watch the thermometer indicator 
slowly rise. When it reaches the tem- 
perature that’s stamped on the ther- 
mostat (not the same for all cars) the 
thermostat valve opens partially. It 
continues to open, and a few seconds 
later it’s completely open. The ther- 
mostat’s okay, so you put it back in 
the engine. 

The pressure cap’s okay, too. When 
you stick it on a pressure-cap tester, 
the cap holds 15 psi (matching its 
manufacturer's specs) for 10 minutes 
without leaking down. 

What's wrong? 


Answer 


The water pump's not doing its job. 
It is probably rusted out inside, or the 
impeller is worn—or both. Also, an 
impeller blade could be broken. De- 
pending on the kind of water pump 
you have, you'll probably have to either 
replace it or rebuild it. A quick check 
for some types: Remove the radiator 
cap and start the engine. Wait until it 
reaches operating temperature and the 
thermostat opens, then look in the ra- 
diator. If the pump is good, you'll see 
a strong water flow coming from the 
engine. If it's bad, the flow will be weak 
or nonexistent. 


2 Engine gurgles 
after shutoff 


On a warm spring Sunday, you and 
your wife are driving leisurely in the 
country. As you reach the outskirts 
of a small town your wife spots a 
drive-in restaurant and says she’s 
hungry. You could stand a little nour- 
ishment, too, so you pull into the 
parking lot and turn off the engine. 

While you're sitting in the car wait- 
ing for someone to take your order, 


your conversation with your wife is 
abruptly interrupted—by a gurgling 
sound from the engine compartment. 
It lasts a few seconds, then stops. 

“That sounds like somebody blow- 
ing through a straw into a glass of 
water,” your wife says. 

“If it is, it’s somebody doing it un- 
der the hood,” you quip. 

You step out of the car and open 
the hood. A quick visual inspection 
reveals nothing amiss—no coolant, 
gas, or oil leaks. When you cautious- 
ly remove the pressure cap from the 
radiator, you see that the coolant is 
almost up to the radiator neck. Puz- 
zled, you tighten the cap, close the 
hood, and get back in the car. 

Later, when you’re almost home, 
your wife asks, “Do you think that 
funny noise will happen again?” 

“I don’t know. We'll find out,” you 
answer, hoping you don’t have to 
chalk this up as one of life’s unex- 
plained mysteries. You drive into 
your garage, shut off the engine, and 
raise the hood—hoping the gurgling 
repeats itself. 

Both of you stand there for maybe 
a minute, staring at the engine. Noth- 
ing happens, so you reach up to shut 
the hood, wondering if you were mis- 
taken earlier about the noise. Maybe 
it wasn’t from your engine. Just as 
your fingers touch the hood, you hear 
it—a gurgling sound down in the en- 
gine. And suddenly water is flowing 
out of the overflow tube into the ex- 
pansion tank. The flow lasts about 30 
seconds then stops. Now you know 
that the noise you heard back at the 
drive-in was water spewing out of the 
radiator. The question is—why? 

Routine checks reveal that the ra- 
diator isn’t clogged, the fan belt is 
tight and  unglazed, thermostat's 
okay, pressure cap checks out, and 
the water pump is working. 

What's causing the gurgling? 


Answer 


Rust and scale inside the engine 
block's water jackets have partially 
blocked off a water passage. When you 
shut off the engine, water in the block 
gets hotter because the water pump is 
no longer circulating it. The small 
amount of water in the blocked passage 
turns into a pocket of steam that grad- 
ually acquires enough pressure to force 
coolant out of the radiator and into the 
expansion tank. The solution? Take 
your car to a radiator shop and have 
the block flushed out to remove the 
rust and scale. 


COOLING SYSTEM 


Remember, it is important that the 
cooling system always be clean 
throughout. Rust and scale can allow 
cylinder-wall temperature to climb too 
high. During combustion of the fuel/ 
air mix the burning gases may reach 
temperatures well above 4000 degrees 
F. Cylinder-wall temperatures, how- 
ever, must not be allowed to go above 
400 or 500 degrees. 


3 Engine runs hotter 
as speed increases 


'There's only one word to describe 
your problem—weird. The tempera- 
ture gauge on the instrument panel 
shows that your car’s engine runs 
cooler driving through town at slow 
speeds than it does on the turnpike 
when there is more cooling air flow- 
ing through the radiator. 

What would you check first? 


Answer 


Check the fan belt first. If it's loose 
or glazed, it slips more at the high 
rpm encountered during turnpike 
driving. During the lower rpm of city 
driving, it slips less, providing relatively 
more cooling to the radiator. Another 
possible offender is the lower radiator 
hose, the one that connects the radiator 
to the water-pump intake. 

As engine rpm increases, the water 
pump turns faster. This creates greater 
suction in the hose. If the hose is weak, 
it will constrict more at high speed than 
at low speed. 

In most cars, this hose has a spring 
inside so it won't collapse. If the spring 
is weak and deteriorated, suction from 
the water pump can collapse the hose 
and restrict the water circulation. 

There's a quick check for a bad lower 
hose. Simply grasp it in your hand 
while it's hot (using a rag to prevent 
burning your fingers) and try to squeeze 
it together. If it feels spongy and soft, 
the hose is bad. Replace it. And never 
forget: Any time you're checking hoses 
or working around the fan, shut off the 
engine. A lot of people with missing 
fingers would still have a whole hand if 
those fan blades hadn't been turning. 
When working on automobiles, safety 
is a word you should always remember. 


Checking the radiator íor hot 
spots from the front may be im- 
possible on cars like this one. If 
so, you can do it this way. Hot 
spots indicate the radiator core is 
clogged in those areas. 
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4 Loss of drivability at low speeds 


On the first really hot day of sum- 
mer you're driving through town, 
headed home after a hard day at work. 
After a few minutes of stop-and-go 
driving through heavy traffic you no- 
tice that the engine is stumbling 
when you accelerate, and when you 


When removing a hot pressure cap, always 
use a rag to prevent burning your fingers. 
Turn the cap to the first "click" and let the 
pressure release before removal. 


If a pressure cap is leaking, it won't hold a 
steady pressure when placed on this tester. 
A cap that leaks down during a 10-minute 
period should be replaced. 


stop, the idle is rough. You see the 

temperature needle is near Hor. 
Damn, this is the second time this 
year your engine has overheated. Last 
winter a leaking upper radiator hose 
let enough coolant escape for the en- 
Continued 


Waterpump okay? Looking into the radia- 
tor can sometimes tell you. With the engine 
running, you'll see a vigorous water flow 
from the engine if the pump's working. 


A thermostat in a heating beaker of water 
can tell you if the stat’s bad. The valve 
should open when the water reaches the ap- 
proximate temperature stamped on the stat. 


gine to get hot. You installed a new 
hose and replaced the depleted cool- 
ant with antifreeze. That was the last 
time the engine overheated—until 


On a cross-flow radiator, above, feel from 
side to side for hot spots. With a down- 
flow type, slide your hand up and down. 
Don’t forget to shut off the engine! 


A lower radiator hose that feels soft and 
spongy when you squeeze it together can 
collapse when the engine is running. Such 
a hose should be replaced immediately. 


For removing a thermostat, use a box-end 
wrench if a socket can’t be used. That way 
you don’t have to worry about a slipping 
wrench skinning your knuckles. 


The hose connecting the radiator to the ex- 
pansion tank should be inspected periodi- 
cally. Make sure that it’s properly attached 
and not kinked or deteriorated. 


When replacing a water pump, re- 

member to drain the coolant from 

the system before you loosen pump. 
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now. Have to take a look at the en- 
gine when I get home, you say to your- 
self. Surprisingly, though, after 
you're out of town and on the turn- 
pike the temperature needle moves 
back toward coor апа drivability be- 
comes normal. 

By the time you get home you've 
forgotten the incident. But the next 
day you're quickly reminded of it 
when the same thing happens again. 
Drivability deteriorates at low speeds, 
and the temperature-gauge needle is 
near HOT. At high speeds, however, 
the engine runs fine and the tempera- 
ture gauge indicates engine tempera- 
ture is about normal. 

When you get home you check the 
water pump, radiator, fan, fan belt, 
water hoses, thermostat, and pressure 
cap. "They're okay, and there's no 
coolant loss. Routine engine checks 
reveal everything is okay in that de- 
partment. Frankly, you're stumped. 

What's wrong? 


Answer 


Remember that radiator leak last 
winter? When you replaced the de- 
pleted coolant with only antifreeze 
you set yourself up for an overheating 
problem in really hot weather. A 
50/50 mix of water and antifreeze 
usually provides 0-20-below protec- 
tion—adequate in most conditions. 
When there's a much greater volume 
of antifreeze in the radiator than wa- 
ter, overheating and loss of drivability 
can occur at slow driving speeds in hot 
weather—because antifreeze can't ab- 
sorb and dissipate heat as rapidly as 
water can. 


5 Poor mileage and 
acceleration 
When you bought your car new you 
were more than pleased with its looks 
and performance. Now, a year later, 
the car still looks okay. But perfor- 
mance isn't what it used to be. For 


the first few months after you bought 
the car, a gallon of gas would last for 
15 or 16 miles. Now mileage is some- 
times as low as 10 mpg. Acceleration 
has declined, too. And when you turn 
on the heater, it won't give off hot air, 


The air is warm, but never gets hot. 

Because mileage and acceleration 
aren't what they used to be, you first 
check the fuel system. An inspection 
reveals that the fuel pump isn't leak- 
ing—if it had been, that could account 
for the low mileage. And the air clean- 
er is not restricted. 

Following service manual proce- 
dures, you check the carb and find it's 
up to par. Float level's okay. There's 
no dirt in the float-needle valve seat, 
jets aren't worn, and the accelerator 
pump shoots out a healthy stream of 
gas when you look down in the carb 
and open the throttle. The carb isn't 
leaking, either. 

Maybe the problem's caused by a 
malfunction in the ignition system. 
Nope. Coil, condensor, timing, plugs, 
contact points, and wiring all check 
out okay. 

A check of engine compression re- 
veals that each cylinder is within ser- 
vice-manual specs. So that means 
valves and rings are okay. 

About the only thing left is the cool- 
ing system. But the engine is not 
overheating. Without overheating, 
how could a malfunction in the cool- 
ing system cause poor mileage and 
acceleration? 


Answer 


The thermostat's stuck open. As a 
result, the water in the engine block 
never reaches the proper temperature 
for the most efficient combustion of 
the fuel/air mix in the cylinders. That 
causes poor mileage and poor accel- 
eration. It’s also the reason why the 
heater won't give off warm air. 


6 Hot running 


If there were awards given for the 
poorest-performing car of the year, 
you'd vote that it be given to your car. 
The temperature gauge shows the en- 
gine is running hot at low speeds, and 
even hotter at high speeds. Not only 
that, but mileage and acceleration are 
poor, too. 

After a thorough check of the cool- 
ing system, you find everything there 
is in order. Where else should you 
look? 


Answer 


Get out your timing light and check 
the timing. If the initial timing is re- 
tarded, this will cause poor mileage 
and acceleration. What can cause the 
timing to change? Probably a worn rub- 
bing block. Solution? Regap the points 
to spec and reset the timing. Consid- 
ering that the rubbing block has worn, 
atuneup may be due. 

The importance of having your car 
tuned up at recommended intervals 
can't be overemphasized. Good en- 
gine performance depends on it, Es] 


Schick Super II against I. 


How double is a double edge razor, really? 
There’s never more than one edge working 
for you. While the other one’s out there 
goofing off. 
Now compare with the Schick Super II: 
Both edges are on your side. Always 
working together. 
The first edge shaves you close like 
your double edge now. The second edge shaves 


you closer. 
There’s really no comparison. 
It’s two against one. Schick-Il 


Unfair maybe. But that's life. 


{ра Chromium Ten Bid Cartridges 


The Schick ad II. Put both edges on your side. 


OSchick Safety Razor Co., Div. Warner- Lambert Co. 
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Рори!ак_ SERVICE 
Science REMINDER 


By C. R. LEWART 


Most maintenance intervals for cars, 
such as lubrication, oil change, and 
spark-plug adjustment, are given in 
elapsed mileage. But, what about the 
10-minute warmup every morning— 
or the half-hour traffic snarl? These 
idling periods can be tougher on your 
engine than normal driving, but don’t 
add any significant “mileage” to your 
car. 

Our Service Reminder is a simple, 
but unique, timer—with a built-in 
memory—that measures only the 
amount of time the engine is running. 
Stop the engine and the reminder 
stops the count. The accumulated 
time is stored, and added to only 
when the engine is restarted. 

The reminder marks the time from 
10 seconds to 100 hours. You decide 
how long by programing it with the 
two front toggle switches. When it’s 
time for your car to hit the rack, the 
reminder tells you by sounding off 
with a pleasant tone. 

Silver keeps “ion” time. The brain 
of the reminder is a solid-state ele- 
ment called a Couliode developed by 
the Sanyo Corp. In the Couliode, a 


PARTS LIST 


C—0.5mfd capacitor 
R1—10-ohm, Yaw resistor 
R2—1000-ohm, Yew resistor 
R3—75,000-ohm, Y; w resistor 
R4—4.3 megohm, low resistor 
BS -15.000-ohim, Jew resist 
E @lw zener diode (Moto. HEP 104 or 


iv.) 
SCR. Silicon-controlled rectifier (Moto. HEP 
R1001 


CL—Couliode ID-700 
B—12v low-current buzzer (Projects Unlimited 
GA 100-12) 
1—DPDT miniature toggle switch (center off) 
S2—SPDT miniature toggle switch 
Misc.—cabinet (Hazelton Scientific), perfboard, 
push-in term. 


Turn the page for a second auto aid 


Car Service Reminder 
[Continued] 


solid electrolyte is sandwiched be- 
tween silver and gold poles. When a 
positive voltage is applied to the sil- 
ver pole (charging cycle), silver ions 
travel through the electrolyte to the 
gold pole and accumulate there. The 
amount of accumulated silver is pro- 
portional to the product of the charg- 
ing current and charging time. 

When current direction is reversed 
(discharging cycle), the silver travels 
back from the gold to the silver pole. 
Once all silver has returned to its pole, 
the voltage drop across the Couliode 
increases. In the Service Reminder, 
this drop is used to trigger an SCR 
and sound the alarm. 

Construction. Components are 
mounted on perforated board and eas- 
ily fit in a 2”-Ьу-3”-Ьу-4%” alumi- 
num box. Use push-in terminals for 
all soldering points and epoxy the 
miniature low-current buzzer to the 
rear of the chassis over a М” grille 
hole. 

The Couliode is sold for $3.75 by 
Southwest Technical Products, 219 
W. Rhapsody, San Antonio, Tex. 
78216. 

Mount the unit where it’s conve- 
nient. It doesn't have to hang from 
the dash—in the glove box will do. 
Run the negative lead to a good 
ground on the car chassis; connect the 
positive lead to a point that's con- 
trolled by the ignition switch, such as 
the hot line to your car's radio. 

Operation. Generally, the time it 
takes for the reminder to discharge 
will depend on the time you've spent 
in the charging mode. With S2 in X1 
position, for example, charging the 
reminder for 10 minutes means it will 
take 10 minutes before the alert 
sounds after you've placed 81 in dis- 
charging position. Naturally, you 
can't expect to be charging for a 100- 
hour period, so S2 is used to put the 
odds in your favor. 

After you've charged in the X1 
mode for 10 minutes, for example, 
turn S2 to the X60 position. It will 
now take 10 hours for the reminder to 
discharge. Every minute of charging 
now represents one hour of time be- 
fore the alert sounds. You can go up 
to 100 minutes, equalling 100 hours, 
but don't charge longer. Overcharg- 
ing can damage the Couliode. 

Once you get the hang of it, you 
may want to switch things around a 
bit. Want to use the reminder as a 
long-duration stopwatch? Charge it 
up in the X60 mode for an unknown 
amount of time and discharge it in 
the X1 position. Every minute of dis- 
charging time, until the alert sounds, 
represents one hour of the unknown 
charging time. us 


a great 
machine to have 
in your corner. 


Just sitting there, this Gilson riding mower doesn't 
look like it could cut dry grass as tall as 16". 

Or clear away weeds and light brush, But oh how it 
can and does. Thanks to the greater slashing power 
of single-blade design. 


Super performance, It's one of the extras engineered-in 
to these going mowing machines. Yours in à choice 

of 8 hp. (elec. start optional) with 307 blade, 

or 5 hp. with 25" blade. 


Other extras include a rear-engine styling that leaves 
engine heat and fumes well behind you. A solid steel 
deck underfoot for added strength, less MEN 
more comfort and leg room. 


Your Gilson dealer can point out all the features y Send. 
and attachments that make this a great А аео 


machine to have in your corner year-round. 
See him. Or write fora brochure. 


7 Gilson dealer 
C. and brochure on 
7 the riding mowers, 
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By WILLIAM J. HAWKINS / PS Electronics Editor 


Ou of the industrious mind of De- 
troit has come a stream of gadgets 
and innovations to help us in the daily 
chore of driving on today’s highways. 
One such gadget was the directional 
signal switch, designed to replace a 
waving arm for communicating your 
next turn to the guy following close 
behind you. 

Has it worked? In most cases, yes. 
But, one advantage your arm had over 
the switch is that you never forgot to 
stop signalling after the maneuver 
was made. 

Unfortunately, today’s highways, 
with their lukewarm ramps for entry 
and exit, have thrown the directional 
signal switch a curve—instead of an 
honest turn. After a gentle curve, the 
thing simply refuses to turn off, con- 
fusing everyone sharing the road with 
you. 

Inserted between your present 
flasher and socket, our Directional 
Signal Canceller is a safety check on 
your turn signals. They operate ex- 
actly as before, but now there is a 
time limit on how long they flash. 

After a reasonable limit, the can- 
celler automatically turns off the sig- 
nals. For your next turn, you reset 
your signal switch on the column to 
neutral. In a second the canceller re- 
sets itself for your next move. 

How the blinkin’ thing works. Each 
time the flasher unit opens its con- 
tacts, between light flashes, 12 volts 
flow across its terminals. The can- 
celler uses this voltage to gradually 
build up a charge on the electrolytic 
capacitor. 

When the capacitor has sufficient 
voltage, it allows the transistor to turn 
on, placing a voltage on one side of 
the relay coil. Because there is volt- 
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age only when the flasher is open, the 
canceller must wait until your signal 
lights are in the orr part of the cycle. 
At this point, the relay closes, open- 
ing the circuit to the flasher; your 
signals stop. 

At the same time, the relay dis- 
charges the electrolytic, readying it 
for the next timing. The canceller 
will hold this condition until the di- 
rectional signal switch is placed in the 
neutral position. This removes the 
voltage from the relay allowing it to 
again open. 

Making and installing it. Both are 
simple. A piece of perforated board, 
with push-in terminals for the com- 
ponents, holds everything together. 
Use a set of male and female spade 
lugs to make the flasher connectors. 
You can install the board in a minibox 
or, since it is supported by the con- 
nector in your car, simply cover the 
underside of the board with an insu- 
lator (such as plastic) . 

To install the canceller, remove the 
flasher from its connector in your car, 
and plug in the canceller instead. 
Plug the flasher into the canceller. 
That’s it. The unit will cancel your 
signal lights in about 15-20 clicks of 
the flasher. Polarity of the canceller 
is important, but no damage will oc- 
cur if it is plugged into the connector 
backwards. If your signals continue 
flashing, reverse the wires to the 
spade lugs. 

Since it is a safety device, it is de- 
signed to operate as a "deadman's 
Switch." If anything is wrong with 
the canceller, the unit will simply al- 
low your signal lights to operate nor- 
mally. Once the problem is corrected, 
the canceller will cancel any odds of 
a wrong signal. [Н] 
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| |... DIRECTIONAL 

| SIGNAL FLASHER 
| 
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PARTS LIST | 


| | C—220mtd @16v electrolytic capacitor 
| R1—47,000-ohm, Yaw resistor 

|  R2—100,000-ohm, 34w resistor 

| Q-transistor 2N3702 or equiv. 

| K—12vde SPDT relay (Calectro 01-967) 


| misc.—spade lugs, perfboard, push-in 
terminals | 
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For family fun in North Carolina, send your free vacation kit on camping 
in the Tar Heel State—from the highest mountains in Eastern America to 
wide beaches on the Outer Banks—and other material checked. 
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Ultrasonic Fuel Systems 
[Continued from page 91] 


sign possible as well. For instance, 
the active surface may be divided into 
two subsections, each one angled to 
receive fuel from the nozzle on its own 
side. The active surface may also be 
made convex, which would increase 
the area while retaining the same 
radius. 

On the bandwagon. Dr. Thatcher 
and Dr. McCarter are not alone in ex- 
perimenting with ultrasonics for au- 
tomotive fuel systems. А similar 
device is under development by Eric 
Cottell in collaboration with Re- 
sources Research and Development, 
a Colorado firm. The starting point 
for this invention is Cottell’s 1949 
patent for the ultrasonic liquid whis- 
tle, augmented by his 1965 patents 
for methods and apparatus for pro- 
ducing acoustic vibrations in fluids 
(patents now the property of Re- 
sources Research and Development) . 

Special nozzles for ultrasonic reac- 
tors have been developed—the Una- 
Spray by the Rocketdyne Division of 
North American Rockwell, and the 
Sonicore by the Sonic Development 
Corp. [PS, Sept. ’72, p. 96]. Fluidics 
control systems have been developed 
and patented by Advanced Patent 
Technology Inc., of Las Vegas, Nev. 

It's hard to spell out the full sig- 
nificance of these developments at 
this stage. But the potential is clear: 
The death of the carburetor, and uni- 
versal use of low-cost, maintenance- 
free electronically controlled sonic 
fuel systems meeting the strictest 
emission-control standards while giv- 
ing more miles per gallon. It would 
also spell the end for downstream 
equipment such as thermal reactors 
and catalytic converters. (Of course, 
we are dealing at this stage with a 
sample of one, but more conversions 
are in the works.) 

It may well be the answer Detroit 
has been looking for ever since the 
EPA came into being. 
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Popular Science’s all-new 1973 Motorcamping Handbook has it 
all: Full specifications and pictures of the latest 4-wheel drive 
recreational vehicles, plus special sections on motorhomes, 
trailers, pickups and minihomes. Maps of the best tours in North 
America. Tips on driving, maintaining, selecting your motor- 
camper. All the newest gear and accessories. Everything the 
beginner wants to know plus lots of special info for the veteran 
traveler. So get your copy now and... happy touring! 


MOTORCAMPING HANDBOOK '73 
Dept. MH2, Box 1100, Teaneck, N.J. 07666 = - 


Please send me the Motorcamping Handbook ’73. | 
I enclose $1.50 (check or money order). 


Address. 
City. 


State. — —Zip Code. 


Sail above is easily made, or you can buy one reat 


How to Fit 
a Sail to the 
Trail Boat 


By JACK PAYNE 
and TOM McCONAGHIE 


To get full value out of our 16-foot 
Trail Boat, you’ll want to sail her as 
well as propel her occasionally with a 
small outboard. 

We gave you the details last month 
for building the boat by laying up 
thin redwood strips on ribs shaped 
around formers. The basic boat can 
either be rowed or paddled. A 34" 
pad screwed inside the transom sets 
you up for an outboard. 

Getting ready to sail. The front seat 
acts as a mast partner. Bend a steel 
strip as shown in the drawing to fit 
the 2"-dia. mast. Bolt it to the rear 
crossmember of the seat. 

The mast step is a hardwood or 
plywood plug cut to fit snugly inside 
the mast. Screw it through the bot- 
tom into the keel directly under the 
mast partner. Place the mast through 
the mast partner down to the bottom 
of the hull. Use your level and check 
that the mast is vertical in both direc- 
tions. Draw a line around the bottom 
of the mast on the hull, remove the 
mast, and locate the step in the cen- 
ter of the circle. 

The two leeboard mounts are made 
from aluminum tube, 11/4" ID, 1/16" 
wall, and 4" long. Drill a 1⁄4” hole 
115" from one end through the tube. 
Slit the tube with a hacksaw about 
2" down from the same end but 90 
degrees from the drilled hole. 

Continued 
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idymade. It does double duty as a shelter when you camp along shore or hiking trail. 


Vg" EYE Bote) 


Зд" DIA, POLE ام‎ 
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& HEAD 


Yq" PULLEY 


SPRIT SAIL FOR 
TRAIL BOAT: 
MAKE FROM 
4-OZ. NYLON 


2" Dia, 
ALUM. TUBE 


RUB RAIL 


1174" 1.0, 
ALUM, TUBE 
4" LONG 


Vea ад RUG RAIL D H 
= CARRIAGE BOLT 


MATERIALS YOU'LL NEED 
The items following are supplied 
in a boom bag for $65 f.o.b. by 
Alan-Clarke Co., 235-239 Main St., 
Northport, N.Y. 11768 (they'll sell 
you the sail alone for $50): 

5 oarlock sockets 

2 North River type oarlocks 

30' 14" Dacron handline 

1 14" single block 

2 swivel snaps 

3 14" eyebolts 2" long 

1 2"-dia.-x-7'6" alum. mast 

1 sail (see drawing) 


This car has no gaskets. 
This car has no lock washers. 


That blur you see whizzing by on 
the banking at Daytona is the 
new Permatex Modified. We put 
it together without one gasket or 
lock washer or locking device of 
any kind. Then we ran it under 
NASCAR’s eagle eye for 250 
miles at racing speeds. 


It ran very well indeed. We 
lapped the oval in 55.6 seconds. 
On the road course we knocked 
off lap times of 2:04, which is a 
second off the record. All in all 
it was a pretty successful first run. 


How does it run? 


The products used included our 
Silicone Form-A-Gasket, that 
actually makes any size or shape 
gasket, and our amazing Lock 
Nut which makes any ded 
fastening absolutely vibration 
proof. 


garages, service stations, and 
wherever automotive products 
are sold. 


PERMATEX COMPANY, INC. 
P.O. Box 1350, West Palm Beach, 


Florida 33402 


305/686-0880 


You'll be hearing more about 
this car because we expect to be 
doing a lot more with it. 

Want a free Permatex decal? It’s 
yours for the asking. Send us a 
self-addressed stamped 

envelope and we’ll 

do the rest. 


our name is our bona PCI TAC 
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ЕВЕЕ 
Fireplace 
Idea Kit 


Colorful catalogs full of ideas on Heatilator 
factory-built fireplaces you can install your- 
self in any room, on and against combus- 
tible materials—no masonry foundation 
needed, And you can decorate any way you 
wish. Includes built-in, wall-hung and free- 
standing fireplaces—wood or gas fireplacing 


simplified! Also available in Canada. 


Fneatilator 


AMERICAS LEADING FIREPLACE SYSTEMS 

— Send for FREE FIREPLACE IDEA KIT ——-] 
Heatilator Fireplace 
A Division of Vega Industries, Inc. 


4033 W, Saunders St. 
Mt. Pleasant, lowa 52641 
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$10 an Hour—even while 


Are you missing 
half the joy of 
your guitar? 


If you haven't 
been getting as 
* much fun as you'd like 
from your guitar, maybe 
it's because you don't know 
enough about how to play it. You 
probably learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords the way à teacher 
would. The difference is we teach with lessons by 
il, and |t costs a lot less. Courses in other in- 
‘uments too— piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with 
more details. Send your name, address, zip code and 
Uist instrument you want to learn; Write U.S. School 
of Music, Studio A153, Port W 


eam 


the ВЯ s of Law 


Basic rules explained and illustrated by means 
of authoritative texts. study aids, self-tests, etc.. 
to make law work FOR you. not against you. 
Not a correspondence course. Write for inter- 
esting FREE booklet —'The People vs. YOU"— 
for full details а! no obligation to yourself. 
Blackstone Schoo! of Law, Dept. 123 

307 N. Michigan Avenue. Chicago, Ill. 60601. 


MAKING $75 A WEEK IN SPARETIME! 


proud to be a Belsaw graduate and 


appreciate all your help for my success in this 


profession. In my spare time I'm 


making оуег $300 a month with your training 


best there is.’ 


—Henry Rivas, Los Angeles, Cal. 


It's Easy Making Up to 
learning! Train FAST to 


Be a Skilled LOCKSMITH 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


You're “їп business" ready to make $5 to BELSAW М аит LEM E Field Bldg. 
$10 an hour a few days after you begin ansas City, 
Belsaw's shortcut training. Easy, illustrated Accredited Member NSC. ADD for Veterans. 
lessons complete with ALL practice equip- к. Нит. OED, Del.) эша. 
ment E rou week extra." 
res R. Davis, St. Louis, Мо. —'"1 cleared $110 last 17 
PLUS ALL TOOLS YOURS TO KEEP sm \ Saturday i 


PLUS KEY MACHINE YOURS TO KEEP |", 
PLUS EXPERT PERSONAL ASSISTANCE |"; 
PLUS BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 
KEY MACHINE 
YOURS TO KEEP 


NC 4 Can add $25 
S 
سا‎ 


to $40 a week 
to your in- 
come... and 
doesn't cost 
you a penny 
extra! 


2 
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|, d Boyle, Pittsburgh, Pa.—"My business going 
at top speed. I'm moving to bigger quarters." 


MAIL THIS COUPON • NO SALESMAN WILL CALL 


; BELSAW INSTITUTE, 113M, Field Bldg. 


Kansas City, Mo. 64111 
Rush FREE book, “Keys to your Future.” 


Name. 
Address 


City. State. 
О Check here if eligible Veteran. 


фей БЕ BES ЖЫ ШЕ: 


Zip. 


Fit a Sail to the Trail Boat 
[Continued] 


Cut a piece of 34"-by-34" alumi- 
num angle 3" long. Set this piece of 
angle into the rub rai] with its center 
10%” ahead of #5 frame so that it is 
flush with the top and side of the rail. 
Now drill a 14” hole through the cen- 
ter of it, the rail, a 15” spacer block, 
and the clamp strip. Put in a 14”-20- 
by-4" carriage bolt, with a washer and 
wingnut, inside. 

Three-foot center extensions can be 
made for the oars if you wish. 'They 
will make sweep oars from the 5' oar 
paddles and a boom for the sail. Use 
114" closet pole. A 4"-long, 114"-OD 
piece of aluminum tube is pressed on 
one end and а 114"-ID piece 8" long 
is pressed 4" on the other. 

A crutch very much like a sling- 
shot crotch is made so that the han- 
dle end will fit snugly into the end of 
one oar extension, and the crotch 
around the mast. This will let you 
use the two extensions as a boom. 

The mast is a 7' 6" length of 2"-OD 
aluminum tubing with two eyebolts 
at opposite sides at the top. A 1⁄4" 
pulley is attached to one eyebolt to 
aid snugging up the stick. 

Make the sail by following the sail 
plan. Or order one from Alan-Clarke 
Co., Northport, N.Y. See details in 
the materials list. 

The sail is attached to the mast 
with four self-tapping screws at the 
top, each end of the stick crutch open- 
ing, and the bottom. 

When you mount the mast in the 
boat, run a piece of М” dacron rope 
from the front eyebolt of the mast to 
the bow eye. Tie in a snap clip so 
that the rope is taut when the snap is 
hooked to the bow eye. ш] 


Paddles are made in sections to serve as 


leeboards. Blade ends pivot like this. 


ORDER PLANS AND TEMPLATES 
FOR THE TRAIL BOAT 


from Popular Science Plans Div., 
355 Lexington Ave., New York, N.Y. 10017. 
For Trail Boat Plan No. 5558 send 

$2.95; for Trail Boat Templates No. 5559 
Send $5 by check or money order. 

Allow three weeks for delivery. 


Inside the '73 RVs 
[Continued from page 121] 


of living space, with sleeping room 
in some models for as many as eight 
persons. Prices start at about $6000 
for stripped-down minis, and run to 
almost $10,000 for luxury versions. 
Most fall in the $7500-$8500 range, 
with many built-in conveniences. 

A new class of motor home will 
soon show up—the midi motor home. 
This is made possible by a new 
Stretched van chassis introduced by 
Dodge early this year. The midi 
motor homes will run a fraction un- 
der 21 feet long and should provide 
still more living comfort than the 
minis. 

The rear-engine motor home. Still 
another new rig, due to show up by 
the end of the year, is a rear-engine 
motor home built on an International 
chassis. In fact, the race is on among 
several RV makers to be first on the 
market with it. Like the front-drive 
units, it doesn't need a long drive 
shaft, and thus can be built lower 
to the road. Putting the engine aft 
also eliminates the big bump inside. 

Pickup campers have stirred some 
new interest because of the great im- 
provements in Detroit's “camper 
special" trucks, which can carry 
large slide-ins more safely than ever. 
And new federal regulations require 
makers of "73 pickup campers to give 
better information on weights and 
loading. You'll find that information 
on plates in the campers and in the 
owner's manuals. 

Ford custom-mades. Another new 
development is the introduction of a 
custom-made camper for Ford trucks, 
to be sold through Ford dealerships. 
It not only puts Ford directly into 
the RV business, but seems to prom- 
ise the auto giant's greater involve- 
ment in this field —perhaps eventual- 
ly making and selling its own motor 
homes. 

The Ford truck camper, made by 
Starcraft, is designed to fit the F 350 
Camper Special perfectly. It's a new 
concept, opposed to the “universal 
fit" of most other slide-in bodies. 
It could eliminate the problem of 
matching a camper to a pickup if 
other camper makers adopt the idea. 

Again, with most truck campers, 
the trend toward deluxe interiors is 
evident. The modest rig with bare 
living essentials is hard to find now. 
The woman's influence brings big- 
ger galleys, bathrooms, and brightly 
upholstered interiors. Fortunately, 
pickups can carry the increased 
weight of these extras. 

Basic engineering changes? Al- 
most none, as makers play “wait and 
see" in anticipation of broader gov- 
ernment safety standards. 05 
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А True Temper Rocket* Hammer is balanced right. It feels right. It 
swings right. It grips right. 

You can choose from a wide range of hammers in the True Temper 
line. There's one that's right for every job, and there's one in the price 
range you need. When you're shopping for your new True Temper 
hammer, be sure to look for other True Temper products such as 
hatchets, axes, rakes, shovels and other lawn and garden tools. 


BE SAFE! Always wear safety glasses when using 

a striking tool. True Temper offers an informative book- 

let to help keep you safe while working with hand tools. 

Illustrated booklet is yours for only 25е to cover cost of 
the booklet and mailing. 


“You'll be glad you bought the best!” 


DO IT IN EXPORT-IMPORT! 


Complete business set-up service. Not mere 


course of instructions. Profits to $20,000 and 
more. Operate from home. Your own busi- 


ness. Sensational lifetime opportunity. Write 
for detai 


DESERET GLOBAL OPERATIONS 
837C Linden, Long Beach, CA 90813 


LEARN 
MEAT CUTTING 


зснооі. 
Devt. 51.7 Ms [yn 


“DR FW.BROWN, 


HANES ЕМ 1 


engrave money 
(legally) 


One dollar makes ten. Make profits Up 
to ten times your cost—full or part time 
—right in your own home. 

Engrave much needed nameplates, 
directories, signs, trophies, badges in 
plastic, metal and wood on the time- 
tested New Hermes Engravograph. 

Simple to operate. It's tracer-guided. 

Engraving is a permanent business 
— not a fad — with small investment. 
$335 complete; money back guarantee. 
Trained representatives at your service. 

Write for free illustrated catalog 11. 


D DECORATING 
FOR PROFIT AM 


Accredited NHBC. Approved 
Jenn ‘Training. No salesmen. 
ie рону & Decorating, School 


You can trust your 
local handy, 
helpful 

hardware man 


. a member of 
National Retail 


Hardware Assn. 


World's largest engraving machine manufacturer. 
20 Cooper Square, New York, N.Y. 10003 


2% more Drattsmen 
nd for FREE “DRAFT. 


Р SWISS OR AMERICAN 


Bweazey System starts yo 
Ditis modem repairs right away. Develops skill 
Step by step at home in spare time. 
Diploma awarded. Free sample lesson, Nó 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept, 433 Fox River Grove, Illinois 60021 


MAKE BIG : MONEY 
IN EITHER OF THESE TWO FIELDS 
TRACTOR-TRAILER | HEAVY EQUIPMENT 

DRIVER „= 


Si) NAME. 


AGE —— 
UU hoones 


ITY STATE т. 
NORTH AMERICAN SCHOOL OF DRAFTING, Dey 
rt Cal 


i 
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We can train you to operate the big diesel rigs. 
Study at home followed by practical training at 
school-owned facilities in Miami, Fla. А; 

ited Member NHSC. Home Gffice— 


Learn to operate cranes, draglines, scrapers, 
clamshells, bulldozers, backhi trenchers. 
Study at home followed by practical training at 
school-owned facilities in Miami, Fla. Accred- 
ited Member NHSC. Home Office—Miami, Fla. 
APPROVED FOR VETERANS AND INSERVICE PERSONNEL UNDER NEW СІ BILL 


UNIVERSAL TRAINING “SERVICE, Dept. PS 
1901 N.W. 7 Street, Miami, Fla. 33125 Phone: (305) 642-0800 
PLEASE SEND INFORMATION ON THE TRAINING PROGRAM ! HAVE CHECKED. CHECK ONLY ONE. 


O TRACTOR-TRAILER DRIVER Г] HEAVY EQUIPMENT OPERATOR 
PLEASE PRINT 


Name ~Age. 
Address City. 
State. Zip. Phone. [ 


Bubble, Bubble Everywhere 


[Continued from page 95] 
niques: Metallic shielded fabrics of 
adequate density are being used as 
simple enclosures for noise producers 
such as large compressors, resulting 
in a remarkable degree of muffling. In 
factories, a non-conversation zone be- 
comes a zone for normal conversation. 

All of these air structural and me- 
chanical systems are being applied 
today in building field houses, agri- 
cultural complexes, production facili- 
ties, and warehouses. 

To date, the units of use and the 
functions to which air structures have 
been applied are easily comprehen- 
sible. But when we realize that the 
air structure requires only a slight 
pressure differential to keep it in- 
flated and that its membrane skin can 
be developed to automatically create 
that pressure differential, then we see 
the possibility of having an air struc- 
ture enclosing square miles rather 
than square feet. 

In one proposal, for a 2000-acre 
Expo City, the designers are just as 
concerned with excessive "'up-lift" 
from heated air expanding under the 
air-structure skin, and from the aero- 
dynamic lift from the prevailing 
breezes passing over the structure’s 
surface, as they are with inflatability. 

Under a large reinforced structure 
covering 1000 to 2000 acres, the up- 
lift would give the reinforcing cables 
enough tension so that an entire trans- 
portation system could be hung from 
them. The system might use vehicles 
similar to gondola cabs, which could 
travel through the entire structure on 
its webbing of supporting cables. 
Space platforms could be hung from 
the roof structure. 

Air structures are our newest and 
perhaps our most controversial build- 
ing-science technology. Regardless of 
their scale or the application to which 
they will eventually be applied, they 
are here to stay. They will not only 
be changing many of our construction 
concepts and much of our architec- 
ture; they also have the potential to 
offer dynamic solutions to our stag- 
gering environmental problems. 5) 
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“1 broke the monotony of the long winter 
nights by boning up on my geometry." 
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Super-Smooth Superbike 


[Continued from page 101] 


ners—is good at all speeds. Bringing 
the 750 to a rapid halt is no problem. 
A big hydraulic disk up front and 
an internal-expanding, single leading 
shoe at the rear do an admirable job. 
On the track, 10 panic stops from 70 
mph produced no brake fade. 

For safety, I’d give this machine 
an A-plus. In addition to excellent 
brakes, a red light glows on the in- 
strument panel if the rear brake lining 
wears to less than 2mm thick. And if 
the headlight filament burns out, a 
second filament automatically turns 
on. If the stoplight filament burns 
out, an indicator light on the instru- 
ment cluster flashes until the main 
switch is turned off or the burned-out 
filament is replaced. 

If you’re looking for a superbike to 
beat all the fire eaters at your local 
dragstrip—the TX 750 isn’t for you. 
Although a skilled rider can acceler- 
ate through the quarter mile in a 
shade over 12 seconds on a well-main- 
tained stock 750, Yamaha didn’t make 
this machine with that in mind. 

They made it for the man who likes 
street riding, who now and then 
climbs on his machine to go touring, 
and likes to be able to cruise all day 
at turnpike speeds without straining 
the engine—while carrying a passen- 
ger or luggage. If you're that kind of 
rider, and you like a machine that 
gives a smooth and comfortable ride— 
I'd recommend taking a look at the 
Yamaha TX 750. us 


Instrument cluster is exceptionally complete 
and easy to read—day or night. A trip 
meter is built into the speedometer shell 
to check mileage on short trips. 


Engine twin-cyl., 4-stroke 


Hi 
Bore and stroke 3.150 in. x 2.913 in. 
Displacement 743сс 
Compression ratio 
Horsepower 63 bhp @ 6500 rpm 
Carburetion two 38mm Mikunis 
Starting system electric and 
ignition system battery ignition 
Clutch wet, multidisk 
Transmission 5-speed synchromesh 


Gear ratios: T 5 1 


Fuel-tank capacity 
Wheelbase 
Cost 


Homing Device. 


Shasta's new 20-foot motorhomes, So you can be warm if it's cold 
andthe 17-foot model, are all outside. 
built on the theory that at the end of So you can be cool (with optional 
a day on the road, it's nice to air conditioning) if it's hot outside. 
already be home. Soyoucan be justas comfortable 
So you relax over a cold drink. asif you were at home. Even 
So youcan refresh with a hot though you're not. 
shower. And the beauty part is, in the 
So you can enjoy a good home- morning when you're ready to roll 
cooked meal. your home is already on the road. 


So you can play a game of Go 
Fish around the table after dinner. 

So you can read in bed. 

So you can sleep as many as six 
people. 


| Simi, California 93065 


1 Name. 


i For all the details about Shasta's 
17-foot and 20-foot motorhomes, send 
this coupon to Shasta Industries, 


A division of W. В. Grace & Co. 


——————4 


| Address 


s 


! State. 


Zip. 


1 Shasta Industries 


| A divieion of W. R. Grace & Co. PS 1 
The front door Shasta (20 feet) t= — — — — 
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тна 
male: er Crew 
sit по 


BANT Typa? Price? Construction? Power? tauipment? 


How to 


Answers to questions like these can save 

you money: 

* What kind of boat is right for you? 

* How much and what type of power do 
you need? 

* What do different hull shapes and 
construction mean? 

* Is a good trailer worth the extra cost? 

* What about budgeting and financing? 

* How do Chrysler boats/power stack up? 


Get your FREE 24-page Boot Buyer's 
Guide ot your Chrysler Crew Dealer's. It'll 
help you select the right boat/power 
combination for your family. While you're 
there, check his line of Chrysler boats, 
outboards, skis, trailers and accessories. 
You'll find him under “Boats” or 
“Outboards” in the Yellow Pages—and 
you'll find he can save you money on 
your boot buy. 


MARINE PRODUCTS DX] CHRYSLER 
CORPORATION 


The Chrysler Crew Makes Things Easy For You 
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SHOP TALK 


By A. J. HAND 


From portable saw to table saw, from router to shaper 

E. J. Singletary, a minister from Henderson, Texas, wrote in to tell 
us about some interesting modifications he's made on the portable-saw 
table featured on page 102 of the December issue. His table not only 
turns his portable saw into a bench saw, it turns his router into a shaper. 
Here's how it works: He made the table from a large sink cutout fitted 
with a pair of folding banquet-table legs. His saw is mounted near one 
edge of the table. His router—a gift from his congregation—is mounted 
directly across from it. A double-duty fence goes in between. One side 
serves as rip fence for the saw, the other guides the work he feeds into 
his router. Like most of us, Reverend Singletary is sometimes pressed 
for bench space. When that happens, he retracts both saw and router 
and uses the table as a work surface. Despite what you might expect, 
he says those folding legs make for a very sturdy table. 


Some sound help in estimating building costs 

Planning some construction in the near future? We've come across 
а booklet that can help you estimate your materials expenses. The 
title of the booklet is "Estimating Small Dwelling Losses." As the title 
indicates, the book is conceived to help an insurance adjuster determine 
the cost of repairing or rebuilding damaged property. But you can use 
it just as easily to determine the cost of new construction. And even 
if you don't plan to do the work yourself, the book is a means of 
determining what materials your contractor will need, and what they 
should cost. That extra piece of knowledge puts you in a good position 
to bargain with the builder on the final cost of his work. You can get 
the booklet by sending 50 cents to: Management Services, General 
Adjustment Bureau, Inc., 123 Williams St., New York, N.Y. 10038. 


The easy way to carve hard wood 

I have to tell you about a great wood-carving combination I dis- 
covered last night. I was making a meat-slicing board out of maple 
butcher block. At one end I wanted to hollow out a pocket to catch 
meat juices. But my progress in hacking through that rock-hard maple 
with a gouge was pitifully slow. As an experiment, I chucked a new 
spherical Nicholson rotary file into my router, removed the router base- 
plate, and used the tool freehand. I fully expected the file to dig into 
the wood, grab the grain, and fight me all the way. But it didn't. The 
combination of the router's revs and the files multitude of sharp 
cutting edges really did the trick. It was like carving hard ice cream 
with a spoon. I could pretty much ignore grain direction, and cuts 
were finish smooth. 


ni nails for the old-fashioned craftsman 
Anyone who likes making Early American 
reproductions will want to know about the 
Tremont Nail Co. They make old-fashioned 


cut nails—in a variety of patterns like those 

at left. Use them where you want an authen- 

9 == tic Early American look. The rose-head com- 

mon at the top, for example—just right for 

ij face-nailing wide-board flooring. The third 

nail down is a finishing nail ideal for making 

furniture. Fifth one down is a rose-head 

clinch nail to use on batten doors or counter 

tops. Just below it is a hinge nail for big 

wrought hinges. Want to know more? Send 

$3 to the Tremont Nail Co., 11 Elm St., 

Wareham, Mass. 02571. Ask for the Authen- 

tic Cut Nail Kit (20 sample nails) and a full 

set of brochures. A reader, H. A. Fish of 

Westport, Mass., tells us the old Tremont 
factory is a fascinating place to visit. 


The Boat That's a Travel Trailer, Too 


extends to the full width of the boat. 

There is nothing spartan about this 
craft. The six-foot galley has a four- 
burner range, eye-level oven, dual 
stainless-steel sink, and a big 12 vdc 
refrigerator. The roomy head has a 
Thetford toilet, vanity sink, and a 
shower. 

Does all this make it sound like 
an expensive motor home or travel 
trailer? Well, that's what this craft 
becomes once you slip it onto its tan- 
dem-wheeled trailer. With a weight 
of about 5000 pounds, it's easily tow- 
able by a husky V8 car or pickup. 
Launching? You just back the trailer 
into the water until the fenders are 
submerged, then fire up the craft's 
engine(s) and back it off. Getting it 
back on its trailer is just the reverse. 
I've seen one man handle it by him- 
self on a dozen occasions. 

Owners do lots of trailering. Recent- 
ly, a group of six Land N' Sea Craft 
owners trailered from San Francisco 
to Washington's San Juan Island. 
After two weeks of exploring some of 
the archipelago's 172 inhabitable is- 
lands, they trailered into Vancouver 
and tied up for the night, dining in a 
big-city restaurant. On the road, of 
course, they stayed in rest stops and 
in campgrounds just as any other 


IC om page 122] 


recreational-vehicle traveler might. 

That makes an amusing sight. We 
once pulled one of these land ships 
into California's Big Basin Park for 
a weekend's campout among the giant 
redwood trees and had a really befud- 
dled ranger on our hands. He thought 
we had missed a turn looking for the 
Pacific Ocean. 

Power options. Either a single 200- 
hp Chrysler V8 or a pair of sixes 
producing about 360 horses are the 
regular power options. Even the 
single-engine job will get up on plane 
and pull a pair of water skiers. The 
boat draws only 14 inches of water. 

On its trailer, the top of the flying- 
bridge model is just over 11 feet off 
the turf, which tends to send gas- 
station attendants scurrying for cover 
when you pull the rig beneath their 
island overhang. It will slip under 
most of them, though. 

For a seemingly complex craft, the 
Land N' Sea is not hard to handle on 
water. The craft is responsive, yet 
tolerant of inexperienced pilots. Even 
with a party going on on the flying 
bridge, there is no evidence of top- 
heaviness. But control linkage for the 
flying bridge is mechanical, and at 
times stiff to operate. Power steering 
would help. 


The construction techniques are in- 
teresting. The craft is molded in two 
separate fiberglass halves. All walls 
are filled with structural foam; then 
appliances, plumbing, and electrical 
wiring are put in. Next, the two halves 
are fused, and the roof added. The 
finished boat effectively has two sep- 
arate hulls that at points are separat- 
ed by as much as two feet of structural 
foam, making it virtually unsinkable, 
and providing sound-deadening and 
insulation. 

Everything is there for the good life 
on both land and sea: a set of molded 
steps that forms a part of the transom 
and swings out for use; a large LP gas 
tank; two dinettes with plenty of stor- 
age space; a converter that allows 
you to run your 12 vdc systems on 
shore power. All are part of the stan- 
dard package, and options range from 
air conditioning to shortwave radio, 
from a 3kw generator to depth find- 
ers and radar. 

The revolution is here, No longer 
need cruiser owners hang around their 
home marina swapping sea stories 
while their vessels gather barnacles. 
The trailerables are changing all that. 
For information on this one write: 
Land N' Sea, 1813 S. 10th St., San 
Jose, Calif. 95112. [ni 
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VACATIONS 
UNLIMITED 


them. 


Кли Veliclas 


Be your own travel agent...120 days a year! 
Saturdays, Sundays, long weekends and your 
vacation add up to 120 days of family fun and 
freedom with your own recreational vehicle. 


Think about it...two-day trips or two-month 
tours to exciting places, anywhere! Vacations 
unlimited are really possible and you can afford 


“The Way to Go” is a full color booklet explain- 
ing the types of recreational vehicles, where to 
take them, how to buy them and lots more. 
Send 50¢ with this coupon 
for your copy of “The Way to Go" 


State. Zip. 


RECREATIONAL 
VEHICLE INSTITUTE 
Dept. 39, O'Hare Office Center North 
2720 Des Plaines Ave., ч 
Des Plaines, Ш. 60018 


PS Buyer’s Guide to Under-$100 Electronic Calculators 


al-paper printouts. Business electron- 
ic calculators that deliver a tape print- 
out for accounting records are priced 
above $400. 

So-called electronic slide rules are 
popular with students and engineers. 
Texas Instruments’ pocket-size $150 
SR10 adds a reciprocal function 
(1/x), squares, square roots, and ex- 
ponential notation to a floating-deci- 
mal calculator. 

Hewlett-Packard’s HP-35, now 
available in college bookstores, adds 
still more features, including loga- 
rithms, trigonometric functions, and 
several memories or storage registers. 
These temporarily store part of an 
answer so you don’t have to jot it down 
before you complete a problem. The 
HP-35 is $395. Other specialized port- 
ables are also on the market. 

A memory feature isn’t readily 
available in lower-priced models. You 
may see more memory models, how- 
ever, if prices continue to drop. Un- 
less you frequently tackle complex, 
multipart problems, a memory would 
be seldom used. 

Calculator breakdowns. Warranties 
for the majority of calculators on the 
market cover parts and labor for one 
year. Despite its incredible complex- 
ity, the LSI chip is exceptionally 
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rugged and unlikely to fail. A broken 
connection in a display or power-sup- 
ply malfunction is a more likely 
source of trouble. 

Unlike their mechanical and elec- 
tromechanical cousins, today’s low- 
cost, one-chip models with their sim- 
ple construction can assure years of 
trouble-free operation. Future refine- 
ments of LSI technology hold the 
promise of even more sophisticated 
calculators. 05 


ADDRESSES: Aries. Inc., 119 Foster St., Реа- 
body, Mass. 01960. Bowmar Ali, Inc., 531 
Main St., Acton, Mass. 01720. Busicom, U.S.A., 


Inc., 31 E. 28th St., New York, N.Y. Casio, Inc., 
One World Trade Center, New York, N.Y. 
10048. Columbia Scientific, 1710 22nd St., 


Santa Monica, Calif. 90404. Edmund Scientific, 
555 Edscorp Bldg., Barrington, N.J. 08007. El- 
dorado Electrodata Corp., 601 Chalmar Rd., 
Concord, Calif. 94518. Garrett Comtronics 
Corp., 11526 Sorrento Valley Rd., San Diego, 
Calif. 92121. Hapco, Box 1205, Boulder, Colo. 
80302. Lloyd's Electronics, Inc., 5 Kohner Place 
E., Patterson, N.J. 07407. Master Calculator 
Co., 2501 Dalworth St., Grand Prairie, Texas 
75050. Melcor Electronics Согр., 1750 New 
Highway, Farmingdale, N.Y. 11735. Miida 
Electronics. Inc., 2 Hammarskjold Plaza, New 
York, М.Ү. 10017. Computor Devices (Міпі- 
сотр), Box 3331, Huntsville, Ala. 35810. Olson 
Electronics, 260 S. Forge St, Akron, Ohio 
44327. Peripheral Magnetics Corp., 8556 Ven- 


ice Blvd., Los Angeles, Calif. 90034. Rapid 
Data Systems & Equipment Ltd., 129 Carling- 
view Dr., Ont., Canada, M9W Research 


Portable calculators such as Lloyd's E660 fit 
attache cases. North American Rockwell's 
liquid-crystal readout uses display bulb. 


Technology, Inc. (RTI), 8260 Elmwood Ave., 
Skokie, 111. Sears, Roebuck and Co., 303 E. 
Ohio St., Chicago, 111, 60611. Sharp Electronics 
Corp., 10 Keystone Place, Paramus, N.J. 07652. 
Soundesign Realtone, 34 Exchange Place, Jer- 
sey City, N.J. Summit International Corp., Box 
15736, 180 W. 2950 S., Salt Lake City, Utah 
84115. Texas Instruments, Box 5012, Dallas, 
Texas Titan RBM, 12W ‘st St., Havre, 
Mont. 59501., Unicom Systems, Inc., 10670 М. 
Tantau Ave. Cupertino, Calif. Unitrex of 
America, Inc., 350 Fifth Ave., New York, N.Y. 
10001. 


z Ёз 2 gle = А 
Н з= #|„ |8 ЧЕ E d E 
3 zs |j | = HIE 5 E z 
55 obs 518 & 3 |3 Ы 8 Е 
25 БЕН HE ё ё |: © 5 # 
Arles (kit only) AC only Tube 8 | 16 presetiPs) | yes | уез | Six 7¥ax3 35 
Bowmar TX-100 99 | AC only — [Panapiex | 10 | 10 foatmgPS | yes | yes | 6х 9 x24 | 19 
Edmund 78000 99 | AC only = Tube 8 | 16 floating yes | m | ax 4 x2w | 2 
Eldorado Director I 99 | AC only — [рапарех |8 | 8 floating yes | yes | 5%x 9 x2% | 22 
Garrett 2000 95 | AC only = Panaplex| 8 | 8 floating по | no | 5 x10 x5 2 
a Master МУ 90 | АС only = |= |ғапаріех | 12 | 12 | va | preset yes | no | 6 x 8%хк2% | 3 
$ MI 99 | AC only —[-— [Panapex| 8 | 16 | % | preset yes | yes | 7x12 x44 | 4 
z Miida MC840 99 | AC only SL Tube 8 8 = floating yes yes биа x 812 х 214 2.8 
Ж Peripheral Magnetics | Abatron 1000 | 99 | АСопу | —| — Tube 10 | 10 | N/A | flostingPS | yes | уез | 73% х 9%гх2% | 2.2 
Sharp. EL-803 99 | AC only =|= Tube 8 | 8 | N/A | floating yes | ves | 6%х 8%х3% | 22 
Summit S819 99| ACony | —|— | Panaplex| в | 8 | x» | preset yes | vs | 8 xi x3 3 
Texas Instruments | Т1-3000 35 | AC only —[- Tube 8 | 8 | N/A | floating yes | no | 6х BYax23 | 2 
TI-3500 99 | AC only ES Tube [] N/A | floatingPS | yes | yes | 61a x 8% x23& | 2 
Unicom 803 AC only ES Tube 8 floating yes | no | 53а х 9 x2 17 
Unitrex 1200 AC only Tube 2 floating, PS yes 7Vo X 92 x 2V2 3.3 
ы Busicom 4 70 | AC/battery | opt | 24^ Tube 6 | 12 | ¥ | preset ys | n | 4 x7 x2 75 
@ Uloyd's E660 99 | AC battery | opt | 40 tc 8 | 8 | m | floating yes | yes | S34 х 9% x2 | 2.3 
Ы Soundesign AC battery Tube 8| 8 preset yes | ауе x 702 х 13а 
S Summit 8 | 8 
Aries. (kit only) li LI 8 8 
Bowmar МХ-50 99 | AC/NiCd | yes | 3 мса | LED 8| 8 yes | yes | 3 x 50х18 56 
Casio Mini 60 | batt. only | no | 4AA Hybrid 6 [12 | n yes | no | 5%x 3 х1% 75 
Columbia Scientific | N/A 99 | AC/NiCd | opt | 6AA LED 8 | 8 | % | floating yes | xs | 3 x 5%х1% 68 
Hapco Mark II 99 | AC/NiCd | yes| 6Nicd| LED 8 | 8| v | floating | yes | Yes | 3 x 4 xi% 40 
Ы Meicor 3608 99 | AC/battery | ves | 9v LED з | 8 | % | floating ys | vs | 3 x Six % 46 
© Computer Devices 10A 90 | AC/NiCd | yes | NiCd | LED 10 | 10 | v | preset yes | no | 3% х Sx 13% 75 
tg Olson 1209 80 | AC/battery | opt | 5AA LED 9 | o | va | preset yes | no | Зах 5a х1 75 
© Peripheral Magnetics | Abatron 800 | 99 | AC/Nicd | yes| &NiCd| LED 8 | 8 | vs | floating Ps | yes | yes | 3%X 6 Х1М E 
S Rapid Data Systems | 800 60 | AC/battery | ves | Sv LED 8 | 8| % | fixed по | no | Зух 538x176 43 
RTI E 99 | AC/battery | yes | 9v LED 9 | 9 | % | preset yes | mo | 34x 6 х1 15 
Sears = 99 | AC/NiCd — | yes | 3 NiCd 8 | 8 | v | floating yes | yes | 3 x 5%х1% 50 
$иттїї MES 99 | AC/battery з | 8 | ¥% | floating ах 4 x % 32 
Titan RBM Mini-Cal AC NiCd вз | 8 | % | floating 3 x 4 xiv 
Unitrex Mini batt. only 2 | 12 | s | preset PAX AVax % 
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“THEY SAID 
IF I COULD FIX IT, 
IT WAS MINE.” 


It's the Tackle. A gutsy, 65-foot 
Coast Guard tug. Equipped with machinery 
worth many thousands of dollars. 

And when it’s all working at the same 
time, something's bound to go wrong. 

That happened a lot on the Tackle. 

Until John Boyle tackled her. 

We gave him the job of fixing her up 
because he's a first class engineman. 
Which isn't just his title, but also a pretty 
good description of his abilities. 

(He was repairing TV's at age nine.) 

We made him the Tackle's executive 
officer, With plenty of responsibility. 

First thing he did was take everything 
apart. 

Anything that didn't work, he made 
work. 

Anything that worked well, he made 
work better. 

Almost overnight, the Tack/e was back 
at work. Pulling people out of the water, 
saving lives. 

Now when you're as small as the Coast 
Guard you have to have men you can 
depend on. Like John Boyle. 

But you also have to give them 
responsible, challenging work. 

If that sounds good, mail the card. 

Or call 800-424-8883 toll free. 
(426-1370 if you live in Washington, D.C.) 

We'll tell you about some pretty 
remarkable careers. 

Careers that let you be your own man. 


Commandant (PTP-2) U.S. Coast Guard, 
Washington, D.C. 20590 


I'm interested in a job that's my own. Send 
me a free copy of "There's a way to help others 
while you help yourself." 


the Coast Guard Reserve. 


I'm interested in LJ the Coast Guard. 
Buses Candidate School (after college). 


Name Age 
Street 


City. State -Zip 


Telephone 
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Wordless 
Workshop 


8'/2 Ibs. of Skil power cuts 24-inch thick trees. 
(All the important numbers arent on the price tag]. 


Pushbutton safety switch 
helps prevent accidental 
starts even if trigger is 


Handle and single trigger 
design provides excellent 
balance for all cutting 
operations. With simplified 
controls, 


These days almost every manufacturer puts 
attractive numbers on the price tags of chain 
saws. But the most vital numbers to look for 
are on the fact tag. Where you learn what a 
saw can do. Skil gives you a choice of gas 


Skil chain saws start at just $89.95 for electric 
and $139.95 for gas. 
(Manufacturer's suggested retail price.) 


SKI 


Tough, lightweight 
construction (less than 8/2 
Ibs. without bar and chain) 
means easy handling, even 
in awkward cuts. 


Powerful 2 HP electric 
motor starts instantly every 
time. Double insulation 
provides safe operation 
without grounding plug 


Centrifugal clutch helps 
LL Prevent motor overloading. 


CHAIN 
SAW 


and electric saws that can handle all kinds 
of pruning, log cutting and brush-clearing 
jobs. The Model 1601 shown here, for 
instance, easily slices through trees up to 
24 inches thick. 


Nobody was ever sorry he bought the best there is. 


IT 

MAKES 
CARS RUN 
BETTER 


NEW [Suan] 


ISL 


yours, too 


Test drive it 
You'll like it! 
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The '73 Mowers, Riders, and Tractors 
[Continued from page 129] 


for quality details is essential. Some 
models are at best “competitive lead- 

5.” Be realistic about five-hp mow- 
ers. If your lawn tends to have heavy, 
dense grass for at least part of the sea- 
son, it takes all you can pull from five 
hp to swing the single-blade cutter. 
In part, this is because of the greater 
blade radius. Expect to do a valve 
job on the engine after the second 
year of use. Plan on a new short block 
after the third year. Our experience 
suggests that the extra cost of a seven- 
or eight-hp rider is more than justified 
by user happiness. 

Riders with headlights—Roper, 
Wards, Rugg, and Murray—make 


sense. Grass experts advise late-after- 
noon cutting to avoid sun-browning. 
Evening cutting is practical. 


For smaller lawns, a five-horse mower with 
25-inch deck is handier than a bigger mod 
el. This is a Penncraft from J.C, Penney. 


Simplicity Wonder Boy is outstanding for 
safe design, well-arranged controls. Op- 
tional hopper behind holds five bushels. 


Massey-Ferguson seven-horse mower can 
do a real clean-up job with optional side- 
car grass catcher. Holds over five bushels. 


The natural use of riders on small- 
er, tightly cornered, and landscaped 
lawns makes quick shifting and re- 
versing even more important. Several 
new models avoid the annoying gear- 
blocking problems of conventional 
gears. Simplicity’s new eight-hp 
Wonder Boy and Homelite’s eight-hp 
rider are good examples. 

Walk-behind mowers. Lawn Boy 
commendably uses a flexible, heavy- 
rubber rear deflector rather than the 
hinged metal plate that has been a 
bane to users long used to pulling a 
mower backwards. The plates dug in, 
flopped under, the only safe procedure 
being to stop the engine and swing the 
deflector back by hand. 

Other safety improvements are ap- 
parent on most of the walk-behinds. 
Nearly all controls have been moved 
to the handles. MTD has a unique 
seven-position height control on their 
21-inch rotary using a single lever to 
raise and lower a secondary deck in- 
side the main deck. 

Toro’s walk-behinds offer a cutting 
blade with 34-in. forward tilt to mini- 
mize impact on grass blades; an oil 
pump that keeps working even on 
hills; and vinyl-coated control cables. 
There is a move to more self-propelled 
rotaries, and the need here is always 
to match the mower speed to the nat- 
ural pace of the user. Throttle control 
is not satisfactory, since often the 
heaviest cutting is done at slow for- 
ward speed, and engine/blade speed 
should be kept high. Two-speed 
drives, or three-speed such as Jacob- 
sen's “Pace Command,” help a lot. 

We've listed some of the tremen- 
dous number of tractors and their fea- 
tures. Prices, however, tend to be very 
much a matter of time, place, and 
where you buy. We recommend shop- 
ping around. But remember—unless 
you are totally able to service your 
own mower, don't overlook the author- 
ized dealer with full shop and parts 
capability. He may not always cut 
the initial price to the bone, but he'll 
be there when you need him. Ge) 


Yardman Super Mustang is tremendously 
improved version of a popular mower 
with beefed front end, geared steering. 


Great careers періп at home 


Join the high-paid technicians ; 
who got their start through Lee Lon’ Sa 
NTS Home Trainin ests 


Build a new and successful career with a leading industrial ك‎ 
company. NTS graduates have been employed by Burroughs, Sears, 
Carrier, Ford, and many others — and these men started at home. - 

NTS turns your home into your own private classroom- 
workshop. See your skills and confidence grow as you train at 
home on professional equipment we send you. Tools, test 
equipment, lessons and manuals are all included in your tuition, 
yours to keep. You test what you learn as you learn it on the 
same kind of equipment technicians use. You learn at your own 
pace, keep your own schedule, save precious time. 

For the successful career you want, begin at home with NTS. 
Check coupon for the course that interests you, and we'll 
tush you a free color catalog. No obligation; no salesman will call. 


Air-Conditioning, 
Refrigeration, 
Heating Division 


Electronics Division 


Cash in on the growing fields of 
Color TV & Radio Servicing, Com- 


NEW 
SOLID-STATE 
COLOR TV 


PICTURE, puter Electronics, Electronic Com- 2E > As an NTS master technician, 
munications or Industrial & Auto- > a you'll install and maintain today's 
mation Electronics, Each course E complex air-conditioning, refrig- 
includes valuable kits such as а eration, and heating systems. 
new Solid-State Color TV, NTS Earn high wages with a service 
Compu-Trainer, Transceiver, Os- = company, ог go into business for 


cilloscope, and more. Check cou- ‘= yourself! Receive tools, tester, 
pon today for new, free color gauges, and instruments, includ- 
catalog! © ed in your tuition. Check coupon 

q я x now for new, free color catalog. 


Home Appli 
Mechanics Division Division" P Tw 


America's largest industry pays \ Start earning extra money even 
to NODI for top skills — and before you finish the course! 

з prepares you fast! Profes- Open your own shop, or join a 
m3 diagnostic test equipment 3 first-class company. Service 
and 109-piece Tool Set included 2 Н ranges, washing machines, dry- 
in your tuition. Plus bonus "hot ers, home air-conditioners, and 
shop” lessons. Four big automo- 3 other major and small appliances, 
tive fields to choose from. Check M Н “Project Method” features exclu- 


coupon for new, free color cata- > sive Circuit Trainer, Appliance 
log, receive complete details. ITI: ЧЩ Tester, and tools. Check coupon 
for free color catalog! 


Classroom Training N TIONAL С) SCHOOLS 


at Los Angeles 
" nt and Home Study Schools / World Wide Training Since 1905. 
You can take classroom training at 000 So. Figueroa St., Los Angel 


Los Angeles in sunny Southern Cali- 
fornia. NTS occupies a city block with 
over a million dollars in training facil- 
ities. Check box in coupon. 

IA 


Please rush FREE CATALOG and SAMPLE LESSON for course checked below. No obligation, No salesman will call. 
Electronics Divison 


| [ Master Course in Color TV Servicing [ Master Course in Electronic Communications 
Û Color TV Servicing (for Advanced Technicians) [ Master Course in Electronic Technology 


APPROVED 3 ә C G Master Course in B&W TV & Radio Servicing ] Industrial Electronics 
B Ma E Practical 1 & Radio Servicing Computer Electronics 
FOR H D FCC License Course C] Basic Electronics 
VETERANS è © Audio Electronics Servicing 
an Air Conditioning/Refrigeration/ Heating Di 


C) Master Course in Air Conditioning, Air Conditioning & Heating 
Refrigeration & Heating Refrigeration 


Mechanics Division 
[ Master Course in Auto, Truck & Diesel Mechanics [.] Truck, Heavy Duty & Diesel Mechanics 


Accredited Member: National 
Association of Trade and Technical 
Schools: National Home Study 


Council. C] Automotive Mechanics Engine Tune-up & Electricity 
SEND FOR 1 Home Appliance Division 
FREE CATALOG ت ا‎ Н Handyman Appliance Repar 
1 
& SAMPLE LESSON ee К... " 


NATIONAL ZED SCHOOLS 


Resident and Home Study Schools 

World-Wide Training Since 1905 

4000 So. Figueroa St., Los Angeles, 
Calif. 90037 


Address 
сиу State zip 


Г) Check here if interested in veteran training under new G.I. Bill. 
C Check if interested ONLY in classroom training at Los Angeles. Dept. 202.0358 
ын шыш ишш ана n 0 a ww M 2 a 
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tists think, about 14 percent faster 
500 million years ago. Some geo- 
physicists believe that ocean tides 
and currents, wind patterns, and even 
“sloshing” of Earth’s molten core 
may be responsible for the gradual 
braking effect. But we know that 
since 1958, Earth has “lost” 11 sec- 
onds compared to an atomic clock 
that does not deviate by as much as a 
second in 20,000 to 60,000 years—the 
cesium beam clock. 

Cesium beam clock. It was the de- 
velopment of this remarkable device 
(see box, p. 113, for how it works) that 
led, in 1967, to a new definition of the 
basic unit of time. The 13th General 
Conference on Weights and Measures 
defined the second in terms of the nat- 
ural resonance of the cesium atom— 
more than 9-billion “beats” per sec- 
ond. The standard time of day con- 
tinued to be determined by the rota- 
tion of the Earth. 

But, to use atomic clocks to keep 
the time of day, time experts had to 
lengthen or “offset” each second 
slightly to make it correspond to 
Earth’s lagging rate. This offset atom- 


Proposed new TV time system would allow 
NBS to encode TV broadcasts with informa- 
tion visible only on specially modified sets. 
This example displays time (top line) with 
difference between lab clock and master 
clock shown in microseconds (bottom line). 


Tuning in on time: Receivers for picking up 
NBS time signals include battery-operated 
WW" model (left) for portable use, and 
WWNVB receiver for power companies (right) 
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Riddle of the Leap Second 
Continued from page 113] 


ic time was called Universal Coordi- 
nated Time (UTC). 

On Jan. 1, 1972, a new time scale, 
agreed on by the International Radio 
Consultative Committee, went into 
effect. There will be no more offset- 
ting of clock rates; UTC will be a pure 
atomic scale. But the rule is that it 
must not be allowed to get more than 
0.7 seconds out of kilter with Earth 
time—actually the navigator’s time 
UT1. Whenever the gap threatens to 
exceed that margin, in the judgment 
of Bernard Guinot, head of the Inter- 
national Bureau of Time (BIH, its 
acronym in France), a leap second 
will be added (or subtracted, should 
the Earth decide to speed up). The 
process is analogous to adding leap 
years, only not so predictable. 

Monsieur Guinot, whom I met in 
Boulder, told me that he expected 
that about one leap second per year 
would be needed, on average, and that 
the one added on June 30, 1972, would 
probably suffice until the following 
June (the BIH prefers to add the leap 
second either at the end of June or 
the end of December, to avoid confu- 
sion). 

But he also said it would be hard to 
know in advance. In that he was cer- 
tainly correct, for since that time the 
Earth slowed down just enough more 
to require another leap second in 1972 
—a step that made celebrating New 
Year's Eve even more confused than 
it usually is. And since 1972 was a 
leap year to begin with, that made it 
the longest calendar year ever—in 
spades. 

The BIH actually coordinates the 
UTC time scale, with contributions 
from seven major laboratories. They 
are the National Bureau of Standards, 
the U.S. Naval Observatory, the Na- 
tional Research Council of Canada, 
the Royal Greenwich Observatory of 
England, the Observatory of Neucha- 
tel in Switzerland, the Physikalisch- 


that translates coded information, including 
time error, into digital readouts. You could 
also build a WWV receiver kit or buy an 
inexpensive all-band radio. 


Technische-Bundesanstalt in West 
Germany, and a composite of three 
laboratories in France. 

Each has a weight of one in making 
up the scale, except the USNO, which 
is given a weight of two, primarily be- 
cause of the large number of cesium 
commercial standards going into their 
local time scale—15-20. Gernot M. R. 
Winkler, Director of the Observatory’s 
Time Service Division, explained that 
although NBS and USNO have 
agreed to keep their UTC scales with- 
in a few microseconds, they must keep 
their local time scales independent, 
otherwise the international scales 
could not be formed. 

To make the point, he recited the 
joke about the factory foreman who 
sets his watch by the clock in the win- 
dow of a watchmaker who gets his time 
from the noon factory whistle! The 
primary responsibility of USNO, he 
added, is to provide accurate time and 
astronomical data essential for safe 
navigation—UT1 stems from astro- 
nomical observations. 

“All right men, synchronize your 
watches” may sound simple in a 
WWII movie, but just how does it get 
done in the ultraprecise world of mod- 
ern timekeeping? 

The ultimate. This, I was told by 
Jim Barnes of NBS, is to put your 
portable atomic clock on a plane (oc- 
cupying a roomy first-class seat by it- 
self, so it can be plugged into the 
plane’s 110-volt power supply) and 
fly it to the clock you want to match. 
That’s how he compared an atomic 
time scale at Boulder with one at 
BIH in Paris. 

There are, of course, somewhat 
more practical ways to transfer time, 
some with remarkably high accuracy. 
And with the number of citizens sport- 
ing super-accurate watches, the sub- 
ject is by no means of merely academ- 
ic interest. 

Roger Beehler of NBS filled me in 
on options available. “You can pick 
up the phone and dial the time-of-day 
service right here at NBS in Boulder, 
and you'll hear the time as given by 
our station WWV. The number is 
(303) 499-7111, and we get about 7000 
calls a week, a lot of them long-dis- 
tance. At worst, you would get the 
time right within 30 milliseconds— 
that's the maximum delay in the tele- 
phone lines, calling cross country." 

For direct reception of WWV 
broadcasts, any short-wave receiver 
will do, even inexpensive all-band re- 
ceivers. The broadcasts go out on fre- 
quencies of 2.5, 5, 10, 15, 20, and 25 
megahertz. You can even build a 
WWV receiver kit for about $75. You 


Continued 


Want a job doing what comes 
naturally? Take this test. 


Think you're a “natural” technician? tween similar objects. For example, 
Then you should be a lot better than which part, A, B, C, D, or E hasa visible 
average at spotting the differences be- defect? а ue-suy 


Here's a tougher one. Give us the right 
total of cubes in this figure. You'll be 
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Riddle of the Leap Second 
[Continued] 


might get up to 1 millisecond accuracy 
from the WWV transmission depend- 
ing on proximity of the station. Its 
accuracy is limited by the fact that 
VHF propagation has an unpredict- 
able path length—the signal bounces 
between the ground and the iono- 
sphere an unknown number of times. 
Low-frequency transmissions, such as 
the Coast Guard’s Loran-C, give you 
a crack at accuracies better than a mi- 
crosecond, but you need a special rig 
to get them. 

One of the most intriguing develop- 
ments in the whole time field is the 
advent of NBS’ TV Time System. 
Tried experimentally in the Denver, 
Cheyenne, Los Angeles, and Washing- 
ton, D.C. areas, the system puts a time 
code on one line of the TV blanking 
interval. Viewers with normal sets see 
nothing different. But an inexpensive, 
built-in decoder circuit, which would 
add about $50 to the cost of a new set, 
would give you, on demand, a digital 
readout of the time accurate to at least 
1 second. Commercial and scientific 
users, for about $1500, would get a 
second line of digits indicating the 
difference, in microseconds, between 
their laboratory clocks and a master 
clock elsewhere. Last December, the 
Commerce Department petitioned the 
FCC to okay the new system, which 
could perform such other services as 
providing captions for deaf viewers. 
"The system would require the cooper- 
ation of the three networks. 

The man who pushed the button. 
The last man I spoke to at NBS, on 
the occasion of the first leap second, 
was Howard Machlan, the man who 
had actually “pushed the button" at 
that unique moment in time. Among 
other things, he compares one cesium 
clock with another (there are eight 
Secondary standards acting as a 
“memory” for the primary frequency 
standard) noting their differences and 
instabilities, rather as if they were 
wayward children. But these errors 
are measured in nanoseconds—bil- 
lionths of a second. A complex syn- 
thesis of their behavior is fed into a 
computer and emerges as a "paper" 
time scale—a printout kept in a note- 
book. 

What would happen, I wondered, 
if some maniac got into the hallowed 
precincts of the control room and 
smashed the face of the master clock. 

“Oh,” he drawled, “these are just 
display clocks for our convenience and 
for people who want to know what 
time it is. I've got it all in my note- 
book. Sometimes if we get in here and 
punch buttons indiscriminately, we 
could get them all off. What do we do 
then? Just call WWV.” H3 
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How Scientists Are Detecting Cancer with Supermagnets 
[Continued from page 100] 


for good reason; the more scientists 
find out about cancer, the more com- 
plex it seems, and most of the simple 
solutions have been tried without 
success. 

Then there's Damadian's novel 
theory of how living cells are orga- 
nized, a theory that runs against the 
majority view. 

Chemical balance in cells. One of 
the most important abilities of cells 
that biologists have had to explain is 
how they maintain just the right in- 
ternal balance of chemicals. Any 
given cell is swimming in body fluids 
that, from the cell's point of view, are 
either oversupplied or undersupplied 
with different chemicals. For exam- 
ple, body fluid has a lower concentra- 
tion of potassium ions than a cell 
needs, and a higher concentration of 
sodium ions than the cell needs. Some- 
how, the cell has to keep the extra 
sodium out and coax potassium in. 

The generally accepted theory is 
that the job is done by the cell mem- 
brane, the complex sack that contains 
the cell’s contents. Most biologists 
believe that the membrane has the 
ability to allow potassium ions in 
while pumping out sodium ions, al- 
ways maintaining just the right chem- 
ical balance. 

Damadian believes differently. He 
thinks the cell’s contents—which con- 
sists mostly of water in which mole- 
cules float—are organized to do the 
job. This theory sees the cell’s con- 
tents organized into a set molecular 
structure, a kind of meshwork made 
up of the proteins and nucleic acids 
within the cell. If an atom fits in this 
structure, says the theory, the cell 
holds it. If the atom doesn’t fit, it 
passes out of the cell—and membrane 
pumps have nothing to do with it. 

How can the liquid contents of a 
cell have any organization to its struc- 
ture? Easy, says Damadian and some 
other scientists: The structure is the 
result of the dipole nature of the water 
molecule. This electric dipole—caused 
by the slight separation of hydrogen 
and oxygen atoms in the water mole- 
cule—causes the water molecules to 
line up in the electric fields generated 
by the large ions inside cells, creating 
a definite order to the structure. 

Enter cancer, whose essence is dis- 
order. Instead of knowing its own 
place and living politely within the 
rules, a cancer cell goes wild, multi- 
plying uncontrollably to create a 
greedy mass of bandit tissue that can 
be stopped only by death. 

So, Damadian says, that kind of 
disorganization should disrupt the or- 
derly internal structure of a normal 
cell. And since the NMR character- 


istics of atoms change as structure 
changes, NMR has been able to de- 
tect the change caused by cancer. 

Spotting cancer in live animals. A re- 
search team at the National Bureau 
of Standards has used NMR to de- 
tect cancer in a living animal (photo) . 
The NBS scientists took a mouse 
which had a malignant melanoma on 
its tail, put the tail into their magnet, 
fed in radio energy and detected the 
unmistakable NMR signals of can- 
cerous tissue. 

Not long ago, Damadian and his as- 
sistants—graduate students K. S. 
Zaner, L. Minkoff, and M. Goldsmith 
—took time out to make the 100th 
measurement of a human tumor in his 
machine. The most significant read- 
ings obtained were on normal and 
cancerous breast tissue. “The relaxa- 
tion time for water protons was 0.296 
second in normal tissue and 1.10 sec- 
ond in breast cancer,” he says. “That’s 
a factor of three. Very hopeful for 
early detection." 

Supermagnets for humans. Stored 
data plays a central role in Dama- 
dian's picture of a future cancer-de- 
tection device. He is thinking about 
a magnet with a bore big enough to 
hold a human being—about three feet 
in diameter, instead of the one-inch 
bore he's working with. 

You would step into that magnet 
while coils moved up and down your 
body, feeding in radio waves. A de- 
tector would pick up the NMR re- 
sponses of whole populations of atoms 
in your cells. Those responses would 
be fed into a computer, whose memory 
bank would be stocked with the re- 
sponses to be expected from every 
type of human tissue, both normal and 
cancerous—data that Damadian is 
gathering now. In a few minutes, your 
doctor would have a computer print- 
out telling him whether—and where— 
cancer was present and perhaps what 
type. 

Damadian already is looking be- 
yond early detection to ways of im- 
proving treatment. 

АП of which sounds slightly over- 
whelming for a technique that's just 
a few years old and a machine that 
doesn't quite exist as yet. But those 
who know Raymond Damadian best 
aren't betting against him. A man 
who entered college at 1514 as a Ford 
Foundation scholar, got his college de- 
gree in mathematics, went on through 
medical school to get his M.D., then 
trained as a biophysicist at Harvard 
University might do about half of 
what he hopes to do, which would 
mean a revolution in the field of can- 
cer. If he's able to do everything he 
plans on—well. 85 
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The All-New Chrysler Jet: Only 14 Moving Parts 
[Continued from page 131] 


clogged, there is absolutely no means 
of clearance short of hauling the boat. 

The new test unit was mounted in 
Chrysler's brand-new Conqueror S- 
ПІ. This boat is an 1814-foot deep V 
with longitudinal strakes and an ex- 
aggerated spray rail at the chine. She 
has a hump or flare in the gunwale at 
the midsection that's fitted with air 
intakes for the bilge. With the Con- 
queror's needle nose and abbreviated 
slant-back windshield, the flare gives 
her a contemporary speedster look. 
Unfortunately, we discovered, the 
windshield is more decorative than 
functional. 

Slow-speed maneuvering. I did this 
test adjacent to the Hilton Inn dock. 
Ithought the Chrysler unit gave good 
results, with surprisingly positive 
control in a docking situation. But 
she is different than a propeller drive. 
At least a moderate flow of water go- 
ing through the jet pump is absolutely 
necessary to give you any semblance 
of control. You cannot idle in toward 
a dock, then make the delicate ma- 
neuvers possible with a conventional 
propeller. The very small flow of wa- 
ter from an idling impeller doesn't 
have the bite a slowly turning prop 
has. 

Speed performance. Heading out 
into the St. Lucie River for a speed 
run, the 340-cu.-in. Chrysler Super 
Bee III engine barked authoritatively 
and sent us on our way in a satisfying 
cloud of spray. This is one of the 
great elements of a jet boat. All that 
water shooting out the rear simply 
looks important. The powerful V8 
gave us about 47-mph top speed. At 
this speed the jet tracks well, and it's 
relatively easy to maintain a straight 
course. 

However, I noticed our starts were 
consistently bow-high, and it was dif- 
ficult to see over the nose of the boat 
until we attained enough speed to 
bring the bow down. 'Trim tabs would 
help. Idid not get to talk about it with 
Chrysler engineers, but one thing that 
might cause a bow-high attitude is 
that the design of the Chrysler jet 
puts the engine itself farther aft. 

At medium speeds. Here, the Chrys- 
ler jet drives in a definitely different 
fashion. If you put it in a moderate 
turn at a constant or slightly slowed 
speed, you get very little turning ac- 
tion at all. You're reminded again: 
The only thing that will turn this boat 
is the pressure of fast-moving water 
against the angled vanes of the lateral 
thruster. To achieve positive control 
in turns, you need a lot of throttle. 

We tried wave-jumping in an at- 
tempt to get the Conqueror S-III well 
out of the water. I wanted to check 
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the automatic control, designed to pre- 
vent over-revving the engine in such 
a situation. Sure enough, it worked. 
The Chrysler speed limiter cut in and 
eliminated excessive rpm, cutting the 
engine down every time it exceeded 
5200 rpm. It also came into play in 
fast starts when there was some cavi- 
tation. 

Simplicity itself. The new Chrysler 
jet has only 14 moving parts—one of 
the reasons Chrysler engineers feel 
jet-drive packages will become more 
and more popular. There is less to 
go wrong. The Chrysler impeller is 
stainless steel, completely enclosed in 
a housing to guard against ropes or 
water-borne debris. The direct-drive 
impeller shaft and bearings are en- 
closed in an oil reservoir. 

One of the cowboy tricks every jet- 
boat driver tries is the stop on a dime. 
You run along at good speed, then 
without slowing the engine speed, flip 
immediately from forward to reverse. 
When executed properly, water flies 
every which way and you stop in your 
tracks. When executed slightly im- 
properly, the results are much more 
dramatic. 

In sudden stops. Randy obligingly 
revved her up, and both of us took sol- 
id grips to guard against leaving our 
teeth on the windshield when she 
stopped. Unfortunately, we were go- 
ing just a wee mite too fast. When 
Randy shoved into reverse, the bow 
headed toward the bottom like a 
crash-diving submarine and we had 
a fraction-of-a-second glimpse of an 
eight-inch wall of water coming up 
over the bow. That photogenic wind- 
shield did not stop it. We ducked, but 
took the full force, and couldn’t have 
been wetter in the river. We were 
glad it was Florida water, 

I decided to try my hand in the 
sudden-stop procedure. We devel- 
oped a number of water fountains, but 
never quite matched our initial sub- 
marine trick. We found there was 
some torque action from the water 
thrust in these sudden stops. Each 
time, the bow was thrown violently 
to port. I was never able to correct 
it in any way by maneuvering the 
wheel. 

My overall analysis is that the new 
Chrysler jet is well-engineered, re- 
sponsive, and dependable propulsion 
machinery. In my judgment, she does 
everything you can ask of a jet. 

How rapidly will jets be accepted? 
No one knows for sure, but Chrysler 
feels the demand is on the upbeat. 
Certainly its simplicity has a lot going 
for it. And the new Chrysler proved 
this again: A jet boat is simply great 
fun to drive! m 


wheels, If possible, ones specified by 
the car maker for heavy-duty service 
should be used. 

Adding larger wheels reduces rear- 
axle ratio marginally. Here’s where 
the neighborhood hot-rod shop can 
help. A broad variety of gears and 
adapter kits are available. Find out 
what ratio your car builder recom- 
mended for trailering. More than 
likely, it will be between about 3.1:1 
and 3.6:1. Swapping rear-axle gears 
isn’t cheap—the job usually runs in 
the neighborhood of $125—but it is 
the one sure way to reduce engine 
lugging at cruising speed. 

If your car has a four-barrel car- 
buretor and a big engine to begin with, 
adding a dual-exhaust system will 
prove beneficial both to performance 
and fuel consumption. But other 
modifications—manifolds, carburetors, 
and the like—to improve horsepower 
output are expensive and not always 
so directly beneficial as gear swap- 
ping. 

By letting the engine rev at a high- 
er power-output level, a new set of 
gears also may reduce the tendency 
to overheat—a chronic problem for 
trailerists. 


For a cool haul. When the car mak- 


Patching Your Car to a Trailer 
[Continued from page 117] 


ers added their hurry-up antismog 
equipment to car engines a few years 
back, normal operating temperatures 
had to be increased. But cooling ca- 
pacity didn’t keep pace. There are 
hang-on devices that can help. One is 
the coolant-recovery unit—standard 
on many cars. This is a plastic jug 
that catches any coolant forced out of 
the radiator system by high tempera- 
tures and pressure. The jug lets 
liquid return to the radiator when it 
cools. 

You can also increase cooling of a 
standard cooling system by shutting 
off the air conditioning, or by turning 
on the heater. And you can pull over 
and cool down the engine after climb- 
ing a hill. A temperature gauge will 
tell you when this is wise. But it also 
can give false alarms. Today's en- 
gines run very hot by the standards of 
a few years ago. Temperatures of over 
230 degrees are not uncommon. 

If your gauge or idiot light warns of 
overheating, head off the road and 
park. Shift into Park, rev the motor 
at twice normal idle speed, and let it 
cool. If overheating came from a tem- 
porary overload, the engine will cool 
down to normal temperature in a few 
minutes. If a hose is broken, or some- 


thing else is haywire, then you must 
shut down and cool off. If you attempt 
to remove the radiator cap, no good, 
and a disastrous lot of damage, can 
result. It would blast boiling-hot 
liquid over everything. 

Fortunately, there are a lot of ways 
to avoid overheating: 

е Add a fan shroud- particularly 
effective in slow going where there is 
insufficient ram air coming through 
the radiator. 

* Install a fan with more blades. 
Extra-capacity fans originally intend- 
ed for taxi- and police-car use can 
prove helpful, too. 

ө Add coolers that squirt water on 
radiators to reduce temperatures. 

An existing radiator can be recored 
with a larger core, or replaced com- 
pletely. This is neither a cheap nor 
positive step, however; if the engine 
is overworked, it may still run hot. 

Another way to add cooling is by 
installing an auxiliary cooler for the 
transmission fluid. Normally, such 
coolers awe installed in series with, 
and following, the original-equipment 
cooler in the radiator. If the car 
doesn’t run hot consistently, an auxil- 
iary oil cooler may not be needed— 
but it’s a psychological relief. us 
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4 tains, Tiny (2547 x 
1347) electric motor” and 
ump ideal for hobbyists, 
fabs schools, Pumps. con: 
tinuous flow of water at rate 
of one pint per minute at 
197 head. With 


wo D: 

Batteries in serie 

pump ‘up to 24^ 

ЯН hours on battery. Works 
зен 


in either direction. 


—Ó 
priming. 


Stock NO. 50,345N ai $2.25 Ppa. 


BUILD A “PRO” WEATHER STATION 


Your predictions 
ainst ‘official’ forecastal 


wer cord holds current 
fo iess than 1 ma. Also 


mn: sling psychromerer 
to measure rel, humidi 
easures to 1/100th inch: 100 ft, 


EDMUND = 


SCIENTIFIC CO. 2 


LIVE IN THE WORLD OF TOMORROW... . TODAY! NEW PRODUCTS, NEW MATERIALS, NEW IDEAS! 


UNUSURL semi SLICNCE BUYS: 


GIANT WEATHER BALLOON 


Balls of fun'' for ki 
traffic stoppers for stores. 
terrific for amateur meteor. 
Dlogist. ‘Create a neighbor- 
Rood sensation. Great Баск: 
Yard fun. Exciting. beach at 
Dlorists use tO measure 
cloud "heights, "wind "speed 
and. temp. Made of heavy 
duty neoprene: Inflate with 
hose! or “locally” avaliable 
helium "for high rise. 

(8 Ft. diameter) ...$2.50 Ppd. 

- (16 Fi, diameter) | . $7.00 Ppd. 


NEW ELECTRONIC CALCULATOR— $99.50 
rus rd м at 
шол 
mde. 


Stock No. 60,568N .. 
Stock No. 60,632N . 


Auto, Yo the 


hoard 
Зона 


over memory. 
only 3-Ib. 


modular contr-. 


Year guarantee (normal 
$99.50 Ppa. 


„(бз x 9 x 27 MD 


POWER HORN BLASTS A MILE 

Frighten prowlers, mugge 
us dogs with 11 

Sibel. Just press and this 
Freon powered pocket-sized 
hom can be heard а 
away io signal for help or 
qum Great for boating, (it 
боза). "hing. 


Welghs oniy 3 ox. 
tains up to 100 mile-piercing blasts. A 


Stock No. 41,423N . 
Stock No. 71, 


NOW TAKE MULTI-IMAGE PHOTOS 


JUs easy with the unique 
Mirage Lens! Just screw It 
LR camera, and 


...53.25 Ppa, 
- 198,25 юра. 


ages patterns you 

create’ by rotating, the lens! 

Чо "exposure. compensation 
d 


pressi" arii 
or Wa, узам 

iex No: 

БЕ 


Stock мо. 


quantities. “Enjoy making 
Exotic perfume from favorite 
farden'flowers—even turn it 
into c. band lotion: 


perfumed 
soap! Easy instructions. Creative, fun hobby to turn a 
profit! 

Stock No. 71.684N ےہ مچ د درد مد دد غد‎ $10.78 Ppd. 


AMERICAN MADE OPAQUE PROJECTOR 


proiecta, tlustrations up to 


Tt. cond and plug асылба. 
ле 1" x ong os id. 
Weight 1 0. 2 ozs: Plastic 


Stock No. 70,199N 


ASTRONOMICAL TELESCOPE KITS 
Grind your own mirror for 
Powerful telencape: 
Bontaine Ane annealed pyrex 
blank, tool. арга. 


Eyepiece lenses. Instruments 
Sou uid range in value 
from $75.00 to hundreds of 
dollars. 


Stock No. 70,005N 8" diam., 134^ thick - 
70.006N 10" diam., 134" thick 


1524.50 Ppa. 


.$44.50 ков 
k 
$72.50 ков 


ORDER BY STOCK NUMBER - 


SEND CHECK OR MONEY ORDER 


ЗОО EDSCORP BLDG. 
BARRINGTON, NEW JERSEY 08007 


D 


AMAZING NEW Wankel KIT! 


‘Thrill to the fun of build- 
ing your ‘own see-througn 
motorized model of revolu: 


piston. "cylinder. 
Eemblies with rotating discs 


claw: 
Feats nigsbing ришет, ruvoer 
mick-ahiti "on-off 


50-150-300 POWER MICROSCOPE 


Amazing Valued  Achro 


rected, cemented 
matic lenses in object! 
iive far superior results 
Single lenses usuali 

this "microscop 


Tack and 
pinion focusine. Imported! 
Stock мо. 70,008N 
$25.50 poa. 
MOUNTED soo POWER OBJECTIVE: 
Threaded achromatic lenses. 
N ‚.56.50 Рр. 


3" ASTRONOMICAL TELESCOPE 


Eaulpped with 80x eyepiece 
and mounted. Barlow len 
Sx. finder telescope; 


SN 444 REFLECTOR 
IGN 6" REFLECTOR 


HELIUM BALLOONS MAKE A "BALL' 


there's а balloon 
ЖА 


Berky and adventurous. 
20 various colored balloons 
Eta viet 
йде: Wir ni 

[M A thet al 
таз Con! E 
folium to innate ан 207 For 
Adults or kids’ parues, ives 

Bazaars Or just den 

Metran = Hirhter than ait 


LC. 
Mellum ie а safe non-toxie 
зев .$3.00 Pea. 


TURN PETUNIAS INTO PORCELAIN 
Preserve flowers, 
forever with Токе lal 
Tike finish. Amazing new kit 
lets you create Lasting mem. 
ores easily. Remove stems; 
insert foral “wire: “brush 
warmed Ceramex over pet 
als. When dry coat with 
Elaze for glossy finish, cover 

(floral, tape.” Instrs 

1 h 


white, green, blue, red, 
tave, wires brush. 
‘Stock Мо. 71,7820 . 


MAIL COUPON FOR 


GIANT FREE 
CATALOG! 


| 164 PAGES • MORE THAN 4000 
UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge | 
Selection "of telescopes, microscope, binocu- 
lars, magnets, magnifiers, prisms, photo com- 
ponents, ecology and Unique Lighting items, 
parts, kits, accessories—many hard-to-get sur- 
plus ban 100's of charts, illustrations. 
experiments, schools, industry. | 


І 

l 

| 

| 

| For hobbyi 
qme SCIENTIFIC CO. 
1 

| 

| 

| 

| 

1 


300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog * 


П 
l 
l 
l 
П 
l 
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MONEY-BACK GUARANTEE 
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“The Informer”, by Heath, disguises the new 
GD-39 Ultrasonic Intrusion Sensor and it can 
stop a burglar cold. To install, you simply plug 
it into a 120 VAC wall outlet, then plug an ex- 


ternal alarm, light, or both into the receptacles | 


provided. Place it on a bookcase or table to 
Survey an entire room or an entranceway. Fea- 
tures include adjustable sensitivity, automatic 
or manual reset, built-in 30-second delay on 
alarm. You can build this money-saving kit in 
about two evenings, even if you're a beginner. 
Order your Heathkit Burglar Book now. 


Kit GD-39, 5 Ibs. .. ...49.95* 
HEATH COMPANY, Dept. 16:3. 
Benton Harbor, Michigan 49022 


Schlumberger 


log. 
„ plus shipping. 


| 
j^ ta — | 
сез & Spociications subject To change — 
| Prices & Specifications subject to ch | 
out no 
1 *Mail order prices; .0,8. factory. GX-268 | 
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New Tool Works Wonders With Wirel 


WIREFORMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 


handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any.angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Four dollar bills will get you one, or 
send check or money order for just $3.98 


We рау postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-33 
2223 Estelle Dr., S.E. — Grand Rapids, Mich. 49506 


CATALOG and IDEA BOOK 


See how Tandy's exclusive kits 
simplify making belts, billfolds, 
purses, holsters, moccasins, 


genuine leather. No 
expensive equipment 
required. Write 

for 96 page 
leathercraft 

catalog 


today. 
It's FREE! 


TANDY LEATHER COMPANY 


1001 Foch, Dept. LF, Fort Worth, Texas 76107 


“TUNE-UP PRIMER” is a 
shirt pocket sized book 
crammed full of informa- 
tion. A computerized list- 
ing covers tune-up speci 
cations for nearly all 
1964-73 American cars. It 
explains how to do tune- 
ups and contains informa- 
tion on emission control 
systems. $3 Postpaid. 
Tune-up Primer, Р.О. Box 
60058, Orlando, Fla. 32803. 


Get this New 144 Page Catalog 


= \ HARDWOODS 


Domestic & Imported 
Short Dimensions or Long Lengths 
Big Stocks fine Hardwood Plywoods 
Inlays, Turning Blocks 
Pre-cut Veneer 
Picture Kits, Moldings 
Pre-cut Wood Kits 
Picture frame Stock 
Banding, Ornaments 
Everything in fine kiln 
dried woods for the 
serious craftsman 
Power tools — name 
brands at big discounts 
Wood finishing products 
Hundreds of 


So 
NEW COMPLETE KITS! 
3 STRING DULCIMER 
GUITAR 
Big choice Wood Inlay 
Marquetry Pictures 
and Table Tops 


woodworking hand tools 


Hard-to-find Cabinet 
Hardware...pulls, casters, 
slides, locks, hinges, 
glides — and more! 
Lamp Parts—tull line 
Upholstery Supplies 
Clock and music box 
movements and parts 


Special picture section— 
32 fine woods in color 


This is just a partial 
list of what's in the new 
144 page Craftsman cat- 
Moo mal Coupon for| mest Songas Fin 


day! 
COE "i Satisfaction Guaranteed, 
MAIL COUPON FOR CATALOG 


Craftsman Wood Service Co. 
2729 South Mary Street, Chicago, тойа 60608 


Rush new 144 page color catalog. | 
enclose 50€ for hanling. 


WINDWATCH™ 


ANEMOMETER—WIND МАМЕ?ЇЎ 
Neon lights in Indoor indicator show wind speed 
and direction, Decorative indicator with gold dial 
In dark mahogany case. Designed for desk use 
or wall mount. Outdoor instruments of durable 
aluminum with electrical parts enclosed In rigid 
vinyl housings. Easy to assemble and install. 
Attach directly to roof or pole. Comes with wire 
and materials for installation up to 60 feet. Uses 
regular 120V AC. Unique low amp circuit as- 
sures absolute safety. A fascinating addition to 
any home. Five year guarantee. 15 day trial. Your 
satisfaction or money back. Only $19.95 postpaid. 


WINDWATCH 22/5;:39, 194 HEIMANN 


SAN ANTONIO, TEXAS 78205 


HANDY DANDY Storage JARS 


Handy Dandy 
plastic caps hook 
onto 1/8" peg- 
board to hold pop- 
ular, quarter-twist food 
jars (suchas baby food) 
with 1-15/16" neck. 
Unbreakable, clear 
plastic jars are also 
available. 


PPD USA No CO Ds 
WICKLIFFE INDUSTRIES 


Wife, Оло 44002 


Whitewater rivers, ocean surf, remote streams. 
and lakes—our fine inflatable canoes and 
dinghies are ideal for fishermen, backpackers, 
outdoorsmen, river-runners and family fun! 
Canoes from $34.95, dinghies from $19.95! 


Send for free color brochure! 


Leisure Imports, Inc., Dept. PS3-73 
St. James, New York 11780 
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1 am printing my message їп а maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret T 
have to impart. 


1 Have All The Money ! Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
xpected who did not sacrifice something to 


Га like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be— 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not а lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

‘This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
Screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for а penny. ГЇЇ send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, ГЇЇ 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And it 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-CC 
CHICAGO, ILLINOIS 60626 
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Unadorned power tools. 


4’ Wood Lathe 
at $29.95 


They do the same job 
as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 
The lathe shown above isn't 
exactly flashy. We admit it. But 
іп a recent article, Popular Sci- 
ence used it to demonstrate 
wood lathe technique and said: 
“You won't go wrong with this 
economical introduction to 
wood turning." It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
гасу, ease and speed . . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs, Machined parts are used 
only wherethey're needed. Unadornedcast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 
You save a bundle, yet, we offer a double 
guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
... and hundreds of orders pour in daily. 
LARGE VOLUME . . . Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS . . . Our designs use 
standard hardware items wherever pos- 


од 5 sible. By avoiding custom- 
KAE made parts we pass on tre- 
о mendous savings to you. 
If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 


ЕШШ 


AMERICAN MACHINE & TOOL CO., Dept. PS33, 
Please send me the units checked. Payment in full enclosed $. 
$3 deposit each item enclosed, balance C.O.D. | must be fully sai 
unit within 10 days for full refund. No questions asked. 


O 8" Power Saw at $19.95 
Н Standard Rip Fence at $3.50 

Long Cabinet Rip Fence at 54-50 
Г] Ball Bearing. spinal at $5 
O Belt Sander at $1 

Die Bander Attachment at $7.95 

Mitre Gauge for Sander at $1.95 

O Drill Press at $34.95 


NAME 


С.Е. Motor Г] $19.90 (with other item) O $24.85 (purchased separately) 


POWER SAW € 8” tilt arbor saw 

.crosscuts, rips, 
mitres, cuts compound £ 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 
cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 
motor. Rip fence for 
easier work alignment, $3. 50 add'l. Ball 
bearing model, $5.00 add'l. S10 ГА 


h.p. motor or larger, stand- 95 
ard blades, attachments. Wt. 
Ibs., f.o.b. т 9 


x FREE OFFER, cabinet 
base plans, . . . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 


e 


10-DAY MONEY BACK GUARANTEE [2223 
Try апу of these power tools and |} 
compare it with am 
chine at any price. It 
I= return it for prompt, no questions 
asked refund! We pay the return 
shipping charges. 
10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one year guarantee) which 
become inoperative for any reason 
within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
purchaser other than postage. 


ZA NY RISO DAN 
2 Brand new Э electric motor 
developing full 1 h.p. 17 Ibs. 


(Purchased separately, $24.85). 
With any AMT machine here. 519 90 
Д 


BUY DIRECT 
-. USE THIS HANDY 
ORDER COUPON 
NOW 


TSUNAMI 


Royersford, Pa. 19468 


— ÁÀ à 
or will return 


O Jointer Planer at $29.95 
(Ball Bearing Spindle at $5.00 
О Wood Shaper Kit at $19.95 
Г] Opt. Hold Down Assembly at $2.75 
О 6” Swing 3’ Lathe at $14.95 
Û 12" Swing 4' Lathe at $29.95 
О Face Plate $2.50 (either Lathe) 
О Turning Chisels $4.95 (either Lathe) 


ADDRESS 


CITY 
ЕШШ 
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3° WOOD LATHE sans >т: 


ion and speed as $40 units. Sturdy cast 
iron with tub- 
ular steel bed. 
Lever action 
tail stock, two- 
speed pulley, fits any motor. Set of 3 high 


speed turning chisels, $4.95 $1495 


v 


add'l. 4" face plate, $2.50 
add'l. 15 Ibs., f.o.b. factory 

D industrial 
4 WOOD LATHE 2 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 
stock, three- 
speed pulley. 
Use any mo- 
tor. 3 high 
speed turning chisels, $4.95 $ 95 
add'l. 4" face plate, $2.50 
add'l. 30 Ibs., f. factory 
44" x 22”. 
JOINTER-PLANER 2, 22 
апа steel, precision ground Adjustable 
tables. For planing, » 
joints, bevels. Rabbets > 
to 34” depth. Fence » 
adjustable 0° to 50°. 
Steel knives, dual guards. Use any motor. 
Precision ball bearing idus € 
trial model, $5.00 add'l. Wt. 2995 
19 Ibs., f.o.b. factory 
BELT SANDE A precision unit. 
It changes from 
horizontal to vertical in seconds. Heavy, 
sander includes 4” x 36” sanding belt. 
Uses %4 h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle. 
Disc sander accessory, $7.95 95 
add'l. Mitre gauge, $1.95 
add'l. 15 Ibs., f.o.b. factory 
Precision 32" zs 
unit has standard fea: 
tures and many extras. 
Depth of throat up to 16". 
Head tilts and table stays 
level. Drills to center of a 


32" circle. All cast iron and 
steel. Takes standard motor. 


$3495 
32 Ibs., f.o.b. factory. 
WOOD SHAPER КІТ Hc: 


beads, 
coves. moldings, tongue-and-groove joints, 
etc. Accurate cuts at high 
speeds. Sealed greased- 
forlife ball bearings. Less 
wood. Takes 14 h.p. motor 
or larger, standard cutters. 
Optional hold $ 95 
down assembly, $2.75 add'l. 

15 Ibs., f.o.b. factory 


POPULAR SCIEN 
MONTHLY. 


ONLY °112) 


WHEN YOU JOIN POPULAR SCIENCE BOOK CLUB 


Thomas Alva Edison working on 40 inventions all at once . . . 
Robert Goddard test-firing the first liquid fuel rocket in 1926... 
The completion of the first transcontinental telephone 

line in 1915 with 13,900 telephone poles coast to coast . . . 

moon flight technology . . . electronics ... the rotary 

engine... laser holography ... 


You'll feel all the incredible excitement of that 
fantastic century — 1872 to 1972 — as you see — 
in the pages of this new book — technology grow 
from a puny weakling to the most powerful giant 
ever known. As you read first-hand reports of the 
Wright brothers flight at Kitty Hawk, Edison's 
demonstration of his first “tinfoil” phonograph, 
Joseph LeConte's assertion in 1888 -that "a flying 
machine is impossible", the prediction, in a 1921 
Popular Science article, of the harnessing of atomic 
energy... 

This new book, written by Ernest V. Heyn 
(formerly editor of Popular 6cience Monthly) in 
collaboration with past and present editors, covers 
all areas of technology: automobiles, aviation, elec- 
tronics, space, weapons, radio, TV, the telephone. 
photography, atomic energy, do-it-yourself tools 


Born in 1872, Popular Science Monthly saw, reported (and sometimes 
even predicted) the fantastic inventions, discoveries and 
explorations of A CENTURY OF WONDERS. 


IT'S ALL HERE— 
IN THIS FASCINATING NEW BOOK — 


YOURS FOR 


Reg. price $20. 
1,000 ILLUSTRATIONS! 


and discovery and exploration — and more. 

You get 800 black-and-white photographs — 
many of historic value including photographs of 
technological firsts taken on the spot, as they hap- 
pened. You get reproductions of interesting ads 
and articles from past issues of Popular Science. 
You get a 16-page full-color insert showing his- 
toric cars, air, space and underseas craft and a 
selection of PS covers through the years ... About 
1000 illustrations in all! 

This is a book that will be of particular interest 
to Popular Science readers — as an astonishing 
record of the incredible achievements of man’s 
inventive genius. 

We invite you to take this fascinating new $20 
book for only $1 as a new member of Popular 
Science Book Club. 


How POPULAR SCIENCE / 


j As a PSBC member you'll build a library of fine books on 


home improvements and repairs, cars and car repair, work- 
shop projects, electronics, appliance repair, how things 


BOOK CLUB works / 


е First, you send your dollar for your copy of the brand- 
new $20 book, A CENTURY OF WONDERS. 

@ Then, every four weeks you'll receive a Club bulletin 
fully describing the current selection and a large selection 
of alternate books also available to you at your big mem- 
ber's discount. 

@ If you want the current selection only, you do nothing. 
It will be sent to you automatically. If you don't want the 
current selection or want alternate books, or no book at 
all, simply indicate your wishes on the special card and 
return it to us by the date indicated. 


POPULAR SCIENCE PUBLISHING CO., 44 Hillside Ave., Manhasset, N.Y. 11030 


work and many other popular science subjects... all at 
30% to 65% off retail prices! 


@ You may buy as many or as few books as you wish. 
Your only obligation is to buy one regular selection or 
alternate in your first year. You retain all membership 
privileges if you buy just one book per year. 

You may return any book, after you examine it, if you 
are dissatisfied for any reason, 

You get all books —both regular selections and alter- 
nates — at discounts of up to 65% and even more. Yet in 
virtually every case these books are identical to publishers" 
editions. Same paper, binding, printing, jacket. The only 
difference is price. 


MAIL THE ATTACHED CARD OR 
WRITE TO THE ADDRESS AT LEFT 


зеру, 4 Ges 
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This is the World’s 
First Gas/Electric 
Outboard Motor 
System. 


It's a Gas Motor, an Electric 
Motor, and a Generator. 
14 Lbs. of American 
machinery, and guaranteed 
unconditionally for 

a year.* $175 


POWER MODE A: THE GAS OUTBOARD 

This is the fabulous 1973 AquaBug: 8% Ibs., 1.2 hp, at 6300 RPM's and a 24 in 
extra-long shaft as standard. Featured at Abercrombie & Fitch, and fine 
dealers all over the world. In heavy use by trappers, guides, professional 


charter fleets, and people with sailboats, 
and fishing skiffs. It's the lightest, most r 
ever made. (Available as a gas outboard 


reduction gear system, giving you 
more power, for a longer time, at less 
Cost, than any electric outboard in 
the world. (Available as an electric 
outboard alone: $75.) 


Pat. Pend, 


“For a full year, we will repair or replace an; 
to be defective in de 
for labor, parts, oi 


canoes, inflatables, dinks, sailboards, 
eliable, and corrosion-free outboard 
alone: $120.) 


\ 


ر 


4 POWER MODE C: THE GENERATOR 


Mounted on our unique coupling table, 
the gas and electric powerheads 

are mated, creating a 6-12V generator! 
Time: 90 seconds. Now you can 
recharge depleted batteries right in 
your boat. Or run any 6-12V appliance, 
from lights to pumps to radios to 
camp refrigerators. System I: over $400 
worth of precision machinery for 

just $175. Ashore or afloat, day or night, 
System I is the most remarkable 
development in outboard motors in 

50 years: Guaranteed. 

motor found 


п or manufacture, with no charge. 
ce. 


[| SeaBorne Systems, Inc. / Dept. PS-3 
100 Merrick Road, Rockville Centre, N.Y. 11570 
E (516) 536-8100 


F Name 


Address 


I 
loy _ 


Zip 


I 
State 
[| 


[I (For immediate shipment send certified check, 


tellers check, money order — or your Master Charge 
or Bank Americard Number.) (N.Y. State residents 
add appropriate tax.) (25% on C.O.D.'s please) 


Enclosed please find Г] Check 
E] Money Order 
C Master Charge 
#. 


О Bank Americard 
E: 


Please send me: 


О System I (Gas/Electric/ 

Generator) $175.00 
C AquaBug (Gas Outboard) .. $120.00 
O AquaBug Electric 

(Electric Outboard) S 75.00 


O Please send me your illustrated bro- 
chure, free of charge. 


GOVT. SURPLUS 


and other bargains 


SAVE to 90% 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulic: ical, marine, automotive & 
hardware nd more! A must for 
mechanics, ists, hobbyists, sports- 
men, inventors, etc. Send 35¢ to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


AIRBORNE SALES CO. Dept. ps73 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfying world-wide customers since 1945 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


E ed money for patentz— 

1 problems holding you back? Universal In. 
helped inventors all over the world— Ju: 
like yourself—why not you? Inventions provide the magic 
spring-board to sudden riches. REMEMBER, we either 
sell your invention or pay you a cash bonus. Write for 


Stop Watch 


di is. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
[= TÆ- with special $7.00 gift offer to 

Popular Science readers 

£ 10-DAY FREE TRIAL 
[A p Lifetime Guarantee 
14 Brand New 95 
|Ixr-— d, Model ш 
FITS ORDINARY 110V OUTLET • 6 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. No experience necessary. Follow simple instructions. 
to make repairs on cars, trallers. farm and lawn cquip- 
ment, bicycles, appliances, cte. Mako campers, boats, Tur- 
niture, hundreds of valuablo items. NOTHIN! ro 
BUY! Comes complete with full face shield, pack of 
Welding and brazing rods, heavy duty power cables, special 


electric torch attachment, ground clamp, flux, 
follow illustrated instructions, rod holder, 
standard M^ rods to weld iron, steel, brass, bronze, alu 
minum, other metals. New improved HEAVY DUTY cir- 
cuit gives more welding power. Gives 4 times the heat 
‘on, Plugs into ordinary 110V 
E ATS plus continuously variable 
re heat regulation control lets you weld anything 
“tough” jobs to light-weight metals with ease. This 
important featuro saves you money and time. Makes it 
possible for even beginners to start welding professionally 
the very first day. Pays for itself quickly. An excellent 
gift for any occasion. IT'S AUTOMATIC; Current Ix 
turned ON when arc is struck, OFF when rod is lifted 
from work. Eliminates need for troublesome foot switeh. 
work. Lifetime guarantee, 
fention that you saw this ad in Popular 
Science and receive а $7.00 gift pack assort- 
ment of "touch weld" welding rods. Automatic 
are striker, Weld with “push button" ease, 

Ү BACK GUARANTEE. You must be satis- 
return for refund. Send only $2.00 and pay postman 
plus postage when delivered or send $18.05 cash, 
or money order for immediate postpaid shipment 
Wel-Dex Mfg. Co., Bept. W-202, Box 10776, Houston, Tex. 77018 


AIR CAR $3.50 


Rides on Cushion of each 
Air 


‘Above Table, 


Control o 
Stop. м 


Compartment. 
Johnson 


95; Special 


import Bargain. 
Ideal split second 
timer for non-pro 
events. Time model 
races, sports, etc. 
Full ` pocket watch 
size with chain link. 
Spring operated, 


Sweep hand 
brated dial. 
95e + 20e handling. John- 
son-Smith, Dept. 113, Mt. 
Clemens. Mich. 48043 


П g New World Famous Cata 991 
FREE! totes A e noes 

1 Sports, Science, Electroni 
Seta, Enim Pans Mops Бизан 
Шен ect ылыш быа Bese Рано E opie 
тс 

LES 


ches, ete. No letter necessary. Send name, address 


BE AMAZED! ль 


STARTLING FOUR-CHANNEL SOUND TO 
ANY STEREO... HOME OR CAR... THE 
EASY, LOW-COST RADIO SHACK WAY! 


Qi 


"ar соино» 


Built-In 


Г FREE '73 CATALOG! AT YOUR 149 | 
| NEARBY STORE OR SEND IN THIS COUPON | 
| 180 pages! Stereo Hi-Fi, CB, Ham, Kits, Radios, More! | 
| ey Й 
| Street 


—— ZC мло QUATRAVOX 4 MESI ER. 
жоға: м z en 
nom шн - 

L. —ühr- ms 


HOME ADD-ON SYSTEM 


Your stereo system is ready and waiting 
for easy changeover to the “Sound of 
the Seventies”: Our Quatravox four- 
channel synthesizer and two Solo-103 
speakers recover ambient sound 
previously “hidden” in ordinary stereo 
records, FM and tapes . . . from right, 
left, front and rear, just as it's “reflected” 
in theaters, clubs, concert halls. No 
internal rewiring. Six audio cables and 
plugs are included. Save $5! $54.95 


Realistic Quatravox * Alone. 

Add quatravox and two extra speakers 
to your present system for four-channel 
enhancement of all stereo. $24.95 


AND "ONE FOR THE ROAD" 


If you already have stereo in your car, 
there's no need to miss out on the joys 
of four-channel. Our Auto Quatravox. 
plus two flush-mount speakers, 
connects easily to your present stereo 
radio or tape player for startling four- 
channel enhancement of any program or 
recording. Listen to front speakers only, 
rear only, or balance all four. 18-foot 
cables, hardware included. Save 10%! 
$16.11 


Above system with “Hang-On” Speakers. 
Just hang speakers anywhere 

in car without installation. 

Save 10%! $15.21 


Realistic Auto Quatravox Alone. 

Just add two speakers of your choice. 
Takes minimum space, only 

5⁄2 x 2⁄2 x 1-3/4" $9.95 


Exclusive at 1600 Stores in 50 States. 


Radio Лаек 


and ALLIED RADIO STORES 
A TANDY CORPORATION COMPANY 


P. 0. Box 1052, Fort Worth, Texas 76107 
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FINISH CORNERS * CUT MOULDING 


WITH ANY ELECTRIC DRILL 
NO $50 ROUTER OR $6 BITS NEEDED! 


: ARCO EXCLUSIVE 


You don't have to buy an expensive Router 
to finish corners, moulding & trim. ARCO 
Corner Finishing & Moulding Cutters do the 
work at a fraction of the cost. Simply slip 
the Cutter's М” shank in any drill chuck and 
it's ready to produce! Special Dual Guides 
assure accurate cuts along entire length 
width of workpiece. Cuts wood, plastics, Soft 
metals. Quality-made in U.S.A. of hardened 
steel. These Cutters will fit & work with all 
® Electric Routers, of course. 


No. 6—3 PIECE CUTTER SET 
p $495 


FANCY COVE-CUTTER 


ad 
ROMAN OGEE-CUTTER 


Ки 
RABBET-CUTTER 


These & over 300 other ARCO Tools available 
at Hardware Depts. everywhere, or order 
direct on 20-day Money Back Guarantee. 


MAIL THIS COUPON TODAY! 
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i ARCO TOOLS, INC. 
Dept. PS-3, 421 West 203rd St., N.Y., N.Y. 10034 
|| Ship at once on your 20-day Money Back Guarantee: 
0 No. 6, 3-Piece Cutter Set $495 
| П No. ce Cutter Set 4.95 
C] No. 15, 4-Piece Cutter Set 650 
| Г] No. 6715, All of above 10 Сане 13. 
і о! enclose Check, М. О. — "SHIP POSTPAID. 
l (No co's) 
[ 
П 


aia UI 
==. $495 


COVE-CUTTER 


"ы, 


a 


OGEE-CUTTER 


No. 15—4 PIECE 
RADIUS & BEVEL CUTTER SET 


ey EN $6°° 
ane 


E эне CUTTER 
cuts 45° b 
Y" to K iie. om 2 


т=з, 


Orit irri iri) 


l t 

| © 

| лоше currens —3 sizes 

1 for 1a", ЗУ”, 14" Radius Cuts, 

1 

і 

I SPECIAL SAVING! 

| Order all of above 3 Sets at 

| our Special Mo tola! ot 18 Q 95 
r Bowe eae total of 10 

1 ...: 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
prayer cards, ete. Save money. 
Print for others, good profit. 
э Have home print shop. Pays for 
itself in a short time. Sold direct. 
Ў from facto rules sent. 
We supply everything. Send 25e 
for catalog. KELSEY PRESSES. 
_ 73-1 Meriden, Conn. 06450 


m PrintFor Profit 


MAIL THIS Kelsey Presses Dept. 73-1 
COUPON TODAY Meriden, Conn. 06450 


Tenclose 25e send big catalog and free samples. 


Name. 


Address, 


City, State. Zip. 
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'antastic New Discoveries in the science of bod 
building. Our method will add inches of powerful 


ecrets on trimming the t with ultra-modes 


[Jbrochure. Universal Bodybuil ding Box 485-A 
п Dearborn, Michigan 48121 


Crisp Bacon 
in 20 Seconds 


with 


INTERNATIONAL'S 
X MICROWAVE OVEN 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a “piping hot” TV dinner (frozen) 
in 3% minutes" instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


*Times are approximate 


CRYSTAL MFG. CO, INC. 
10 NO. LEE © OKLA, CITY. OKLA. 73102 


Compressed air f 
from c car lighter 


€ Now have air wherever you go! Even remote 
areas. Emergency air for tires, air jacks, space- 
saver spare. Inflate mattresses, boats, rafts, 
pools. Plugs into 12-volt - in auto, trailer, 
truck, boat. Space-age size . . . only 6%; inches 
long. Amazing pressure up to 60 Ibs.! Only 
$29.95 (plus Ну 00 shipping) with air hose and 
inflator attachments. Send check or money or- 
der on 10- cs money-back, guarantee. 
R. BROWN CORPORATION 
2775 X Normandy Ave., Chicago, III. 60635 


J FREE! POWERFUL MUSCLES FAST!g 


Ш muscles to arms, chest, shoulders & legs. Lear Щ 


BUILD YOUR OWN 


GRANDFATHER CLOCK 


Save over 50% by building your own grand; 
father clock. State! aient-sider 
MERICAN CLA 


32.50 tor all three plans, lug description 
Ši kits and movements, a folks have for 
more than fifty years. 

KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240: PS-3 Excelsior, Minnesota 5531 


чему | 3931! £2 SPINE 


YOU 

CAN HAVE 
TOMORROW'S 
IGNITION ON 
YOUR CAR TODAY 


Proven by over 100,000 in operation 
for over five years. 


Don't accept “as good as" there are 
none. 

Write Today for Literature 
JU D S Orn 


RESEARCH AND MFG. CO 
CONSHOHOCKEN PA.19428 


Spectacular Collection of Genuine FIRST MEN ON THE 
MOON Postage Stamps. Strikingly dramatic stamps from 
Dominica, Grenada, Qatar, Togo, etc... . PLUS collection 
of fantastic Outer S awesome moon rackets, 
weird interplanetary an floating in orbit — 
from Russia, Rwanda, South Africa and other faraway 
countries, Both of these valuable collections — catalog 
price aver 52.00 — for only 10c! Also, fine stamps from 
Our approval service, returnable without pur and 
cancel service any time — plus big free Illustrated Catalog. 
Send 10с TODAY. 
Jamestown Stamp, M33PS, Jamestown, N.Y. 14701 


Book 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


about 


“You can have the 
perfect money-making 
business with 
Von Schrader Detergers” 


—Francis von Schrader, President 


Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 

every home and building are potential customers— 
your business keeps growing. 

Perfect because the equipment you use is the 

finest; proven to clean quickly, completely, pro- 

fessionally. And so easy to operate you need no 

special skills. (1) Von Schrader Carpet Deterger gives 

deep-level cleaning to carpeting; (2) Von Schrader Up- 

holstery Deterger cleans fabrics and synthetics beauti- 

кыз. fully; (3) Von Schrader Wall Deterger cleans walls (and 
ceilings) five times faster Than by hand. 

Perfect because you can start with one Deterger. Then, as your business 

grows, add the other two and thus offer a complete cleaning service, Perfect 


| because you are the boss, own your equipment, work your own hours. Perfect 


because there are no fees, royalties or contracts. 

Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 

For details (without obligation) send coupon. 


CARPET DETERGER UPHOLSTERY DETERGER WALL DETERGER 
Free booklet gives you full information. Get the facts about your future in on-loca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 


Extra! Speci 
imum ee ee шш 
is von Schrader б ‘yt ' 
von company 
1133 Place, Racine, Wisconsin 53403 
Please send complete information on Von Schrader Detergers 
Name | 


Address | 
City 


State Zip 
ШЕЕ ee ee ee шыш 


AMERICA'S 
HARDEST 
HITTING SLING 
Range 225 yd.—232 fps. 


At dealers or order direct. 


WRIST ROCKET® Mfg. 
P.0. BOX471-A 
Columbus, Nebraska 68601 


$ 00 зө, Pd. in U.S.A. No con's 


Orders outside U.S.A. add $1.50 
for postage and; handling. 
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The real beauty 
of Lindal 
Cedar Homes... 


Walls that were made 
for each 
other. 


Our double walls of thick, precut 


LINDAL CEDAR HOMES PS33 
cedar planks lock together for fast, 10411 Emons ways o06)725-0900 
weather-tight assembly—with pre- Enclosed is $1 for my Lindal 
i i i Cedar Homes Planbook 
cious little nailing! Extra-thick floor fcd 
and roof decking also dovetails for ,,, پ ج‎ 


both savings and strength. For de- city_ 
tails, prices, and 82 house plans, s 
send $1 for your Lindal Planbook 


State... 
Area Code___ Phone 


MY SPARE TIME HOBBY 
MAKES ME „ш 


$500 an hour == 


CASH PROFIT 


THIS LITTLE OLD MAN IS A 
‘MURDERER AND CANNIBAL! 


| His name is Albert 
Fish. In 1928 he 
| murdered and can- 
nibalized little 10 
| year old Grace Bud. 
| Не was arrested 
| six years later. Al- 
bert was also be- 
lieved to be involved 
| in killing at least 15 


>i | other children. 


MEC 
а: 
m 


C START YOUR OWN SPARE TIME BUSINESS. 
a mou can turn your spare time into 
° 3 Big Cash Profits with your own | Ripper, 
"ыы COMPLETE SHARPENING SHOP ... Grind 
э ` saws, knives, scissors, skates, lawn 
SS mowerblades all cutting edges. 
<2 Your Own Cash Business with no 
inventory ...right at home... no 
experience needed. 


FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 


regular job. Low Cost — time pay- | BROAD! BOO! DERS DEPT. P- 
30-Day Free Trial. E WAY KFIN P. 27, 
| 


cases of the last 150 years described іп A 


world’s foremost authorities on crime. 


nishment, an. 

oversized (BMI TI) fas- 
n $5.95 (plus post. and hand.) 
h a full Ба ME guarantee. Orig. 


e ments. 
Just Mail Coupon—No Salesman Will Call 


Please rush me — 
$6.50 ($5.95 Tios 33 gen 55 саз post. e ze 


703M Field Bldg. Kansas City,Mo.64111 
Send details of FREE TRIAL OFFER and 


Free Book “‘Lifetime Security" No obligation. 


full refund. 


1 
1 
1 
| | name 
Name Hill 
Address. В I iss 
g Кииин ыа _ МЕНЕНЕ 
1 Make check/M.O. payable to Broadway Bookfinders 
1 state. Zip. { © Breadway Bookfinders, 1972 
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STOP LEAKING 
faucets forever 


ining the corre 
hem is very dim 


able, THIS UNIVERSAL KIT FITS ALL MAKES 
AND SIZES OF CONVENTIONAL FAUCETS THAT 
EEN ABLE TO FIND. The stain- 
ranteed to nover 
placing in your faucet. 
Special washer design compensates for worn moving 
valve stem pa-ts and gives a smooth, soft action on 
any faucet that has good seats. 
KIT INCLUDES: 8 seats with washers (Do the whole 
house and garden), recessing tool, anaerobic adhesive, 
AS 


ers a hipping and 
Quantity discounts 


VULCAN MFG. CO. 


Box 33, Dept. PS3, Grand Valley, Colo. 81635 


DIAL 
CALIPER 


5 "range 
ONLY 
95 


Includes. 
cuse 4 
shipping 


See 


Measures inside. outside, depth & step 
readings. Dial graduated in .001" unbreak. 
able. rust proof. patented construction. 


3 for 
Send for catalog on thousands 
of tools only 40¢—free with order. $26.00 


SCHLESINGERS FOR TOOLS LTD. 
1024 EAST 54TH ST. BROOKLYN, N.Y.11234 


This is only one of hundreds of fascinating police 
Pictorial 
by Julian Symons — опе of the 


In about 750 pictures and 80,000 words of text are 
the authenticated cases of Jesse James, Jack the 


STAINED 
GLASS 


Send 30¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 
BIG STARTER KIT 
Only $12.95 ppd. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


Always include 
Your Zip Code 
When Answering Ads 


ERNIA BRIE 


New, from England no metal parts 
comfortable and hygienic. Has Miracle Adju: 
allows instant pad adjustment. Wear this moder, 
port and forget about your hernia. 10 DAY FREE 
TRIAL — NO CASH NECESSARY — YOU PAY 
ONLY ON SATISFACTION. Send for full details. 
SURGICAL INTERNATIONAL INC., Dept. р 
+ Box 24, 403 ааш Blvd., Somerdale, М. 


1966 BROADWAY, NEW NEW YORK, Н N.Y. 10023 


History(s) of Crime 


5 
per TRAILCRAFT, INC. 


my payment of $. If not 
| satisfied, I'll return the book within 10 days ee 


OCKSMITHING & Key Making 


PRACTICAL UP- 


Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. 


DATE COURSE — ONLY $7.95 


New self-instruction lessons for every handy- 
тап, homeowner, carpenter, mechanic, service 

hardware dealer, 
9 lessons. Full price 
isfaction or refund 


= Neison-Hall Co., Dept. 6CX-1 
325 W. Jackson Blvd., Chicago 60606. 


JEEP OWNERS « CAMPERS * HUNTERS * FISHERMEN 
THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 
FLOTATION TIRES 
& 
WHEELS 


UNIQUE 
OFF-ROAD 
& 


CAMPING 
EQUIPMENT! 


DICK CEPEK 


SEND TODAY-INCLUDE ZIP CODE! 


9201 CAUFORNIA avt Dept PS 
SOUTH САТЕ CALIFORNIA 90280 


“Electronic ignition" 

just started to install it, Soon it 

SPARK offers you electronic ignition NOW. 

MACH Ii COMPU-SPARK is a capacitive discharge ignition, the ultimat 

electroni: idvanced far beyond auiomai 

Sionst 5 distributor point wear, extends spark plug life to 70,000 
les plug fouling, cuts gas consumption up to 20%, reduces 

з by 75%, 
icronic CD ignition system offers you all these outstanding 


Typical Oscilloscope Patterns 


ELE =. М 


MACH Il COMPU.SPARK —start and idle 
long spark for instant cold- 
tarts, smoother idling 


m. NS m 


MACH Il COMPU-SPARK--high speed 
short spark for high rpm cruising 


A X 


No other 
feature: 
Т. A 60,000 volt s; 

ing in coldest м 
2. 


for instant 


iy —the only electronic ignition sys 
Пу adjust spark length to engi 
ry. The COMPU-SPARK feature 
lost due to smog control equipme 
Из and power los 
on semiconductor construction. Pioneered by MACH I| in the 60's 
!ctronic ignition, silicon components are immune to vibrations and 
to heat encountered under the most sizzling driving conditions. Silicon 


С pressure 


If your doctor recommends you 
keep close tab on your blood pres- 

sure, here's the perfect instrument. 
High-quality Aneroid-type with touch and hold Velcro® 


Unconditional one-year warranty 
against defects in workmanship or materials. $17.95 plus 
85с postage, You'll need a stethoscope ond we hove an 
excellent one for $4.95 plus 45c postage. Money-back 
guarantee if returned ppd. within 30 days. 

Kinlen Co. . Dept. PS-33BU 
309 Wyandott Kansas City, Mo. 64105 


HOW TO GET RICH —AT HOME! 


‘There 1х no other business like mall order. 
Start on a shoestring Їп your spare time and 
make a fortune fast, It strikes like a bolt of 
lightning! Millions read your ad and suddenly 
you are swamped with cash orders from ai 

‘over the country. MORE MONEY in 60 days 
than you could earn in a lifetime! Write for 
free book and complete details. 


il Order Associates, Inc., Dept. 353,Montvale, N.J. 


Buy and Hold 
U.S. Savings Bonds 


“Steam in 60 Seconds" 
CLEAN— #91", large or small 
I— lawn mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid зоор 
—weighs 120 Ibs, 
( WEDCO МЕС., INC., Dept. 5-1, 
Box D, Jackson, Wyoming 83001 


IF YOU CAN SING, WHISTLE, 

OR HUM A TUNE... 
pou can play the Musical Saw, No notes 
2} we have furnished the 


wi ‘and free copy of Sawing 
N picturing successful saw 
s. MUSSENL & WESTPHAL, 108 Fort St., 
inson, Wisconsin, 53538. 


WEATHER CHECK 

Keep check on the weather 

with WEATHER CHECK. In- 

"йемек wind speed. wind 

Mireetlon and temp., also 

d accumulative 

Rugred plas- 

construction, eaxy to 
mount, Order from 

B. 1. Co., Р.О. Box 813, 

‘Sheboygan, Wise. 53081 


PORTABLE STEAM CLEANER 


There is no system on the 
more consistently and 
'd on that, If you can't buy a better 
sessscccstosssococce 
GAYLORD ELECTRONICS, INC. DEPT PS 
2314 4th St. Berkeley, Cali 
е send immediately: 
MACH Ц COMPU-SPARK, 
“I MACH II COMPU-SPARK, 
MACH Il COMPU-SPARK brochure (free 


Other CD electronic ignitions— all spes 
MACH Ш COMPU-SPARK instalis in 10 
minutes with any stock ignition. No re- 
wiring necessary, 
This system for 12-volt neg. ground. 
Exclusive: An antitheft switch makes car 
instantly inoperable at owner's discretion. 
A third switch position converts to stand. 
ard ignition for testing. 

DOUBLE GUARANTEE! 


Our double 
why рау m: 


Use it 30 days — И the increased perform- 
ance ian t worth it, send И back for a full 
Jt 3 years—if any part becomes de- 
in tat time we will replace or 
MACH |! COMPU-SPARK free. 


‘Chrysler, Mercedes, Jaguar, Ferrari, 
Porsche 1973 models are equipped with 
factory electronic ignition systems, 


17 Enclosed $. 
Charge to ту: [C] Master Charge, Г] BankAmericard 
For credit card orders supply all card information 


AMAZING NEW 
SUBMERSIBLE PUMP 


| It's Portable! . . . Rustproof! 


| Safe and Dependable For Practically 
Any Pumping Job! 


Attach your garden hose (or 1" pipe) to the Geyser pump 
and pump water “just like magic” from basements, rock 
gardens, stairwells, patios, flat roofs, boats . . . wherever 
you have a water problem. The “Geyser” pump also cir- 
culates, fills, mixes . . . use it for cooling towers, water- 
falis, etc. Safe to immerse in water, tough anodized 
| Aluminum, you сап use it in salt water when boating. 
Fast and Powerful! Gets Rid of Water Anywhere 
Instantly: Homes, Pools, Farm, Boat, Cabins. 
Imagine, it pumps 20 gals, per minute, can be oper- 
ated unattended. Lifetime ceramic face. Weighs only 
7% Ibs. 9" high, 6%" diam. Has screened bottom inlet 
... pumps to %4" of floor. Non-corrosive . . . all metal 
construction. It's absolutely noiseless. Comes with car- 
rying handle, complete with 8 ft. 3 wire grounded cord. 
ONE YEAR WARRANTY against defects of workmanship or m 
terial. U/L Approved, a safety rating rarely found in sump pumps 
Satisfaction Guaranteed. 

J.W. HOLST, INC., Dept. PS-373 
1005 E. Bay Street, 

East Tawas, Mich. 48730 


Please rush my order for ..... No. 2130 Geyser 
Pumps(s) at $44.95 each plus $1.50 for shipping. If | 
am not satisfied | may return order for prompt refund 
or charge cancellation. 


Enclosed is $.......... 
charge to my account по... 


(1 Diners Club 
Expiration Date: .. 


NAME 
"ADDRESS . 


city. STATE. 21Р. . 


Need a longer cord— Order our 22161 U/L Geyser with 25 ft. 
cord and plug $49.95 plus $1.85 for shipping. 


(check or money order) or 


U/L Approved 
No. 2130 
GEYSER PUMP 


$44.95 


plus $1.50 
pp. & hdig. 


CLEAN OUT POOLS, Etc. 
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BUILD 


BIG SAVING | GENERATORS | fiy MU 


YOUR SPORT AND FAMILY CRAFT | | 60 cycles. Fanbelt driven trom car or gas engine 


FOLBOT == 


projectors, Р.А. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500-watt 
WITHOUT burdens of complex troiler rig, 
YOU GO CAREFREE any time with COMPACT 


Folbor... rocky streams, lokes, marsh, 
Í & SEA, SUPERIOR designs GLIDE 
noiseless, foster, poddles, soils, motors. 
Boloncad low & high seating, SAFEST 
low gravity center, substantial 
construction, protective decks 
EXCLUSIVE swivel-back COMFORT 
PREFAB KIT, or expertly Factory 
BUILT, or FOLDING. 

All colors, 


Spacious 16 teo! 


cial X-1000 watt self-excited ger 


TOOL POWER "patent елан 
115 volts D.C. 5000-watts, 50 amps from your car's | | 
alternator. Guaranteed 20 years. Install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any name is an infringement of our patent 
pending. АП copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
| | tive dealer plan. 
| VIRDEN PERMA-BILT CO. 
Р.О. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


EARN $20.00/HOU 


NOW AT BIG SAVINGS! 

Send just $i f 

end им и for m * instructions to 

| [c e of movements” di 
parts & kits to build there & 16 other A 

En АЙ 3 plans—S2.50, Catalog alone 
е 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


PERMANENT MATCH 


NOW Meg Dou pi eo gy AMAZING INVENTION SELLS LIKE MAD! 
$22 à Neo Кы ыгын: Meat 
rath o aac fer out of Ter 
BASIC KiTor assenti 
Factory BUILT US 
Retundet on 
5136 smi ci. $ 
Dept ЗЭН 
folding NEW миз. Wis 59012 EU HE orte det 
pe BIG 
$210 DACRON 


Ri Huge savings on tiny, all-in- 
Soll RIS | theear, behind the ar. eye- 


$125 glass and body models. New 
Space age models are so tiny 
and well concealed your clos- 
est friends may never even 


notice. FREE HOME TRIAL. 

Low as $10 monthly. Money 

[y кшн. КЛ и С 
ACTION CATALOG | Рајн ana cadet! bah, Houston, Te 70 
в 4 Dept. T-28, lox lou: 
with STARTLING |- ышы 


FACTS&FIGURES | 


WORLD RECORD FISHING | 
CAREFREE cruise information | 
| 
| 


| ELECTRIC ARC WELDER $11.99 


day, mone; 
эко REE 


INSTRUCTION 
SEND ONLY Senate oki М па pay nonim 


stage on 1 


R LIMITED. 
WELDER, Dept. FPS-3. Kearney. Nob 


Powerful electronic detector finds 
buried gold, silver, coins, etc. 
| Financing available 


U. 5, Surplus High speed 
kotary Pion, | Hardened 


‘Fabulous Folbot Holidays’ 308 poges, 280 
color photos. Enchanting Recreation at little 
cost, exceeds anything Outdoors. Covers ALL 


Amoricos from spectacular North to magnetic Tropics, E ВОХ 10839, HOUSTON, TEX. 77018 


INCLUDE $2 for postpaid book, or $275 ot sores: BUSINESS DF YOUR GWT 


Mail coupon or address to: 
Folbot Corp. PS-373 Charleston, 5. C. 29405 | -REPAIR HYDRAULIC JACKS 
» Earn while you learn at home. Millions of | 


| jacks in gas stations, trucking firms, etc. 


I need servicing. We show you HOW. Start MASONS! 
ve time in t or garage. 

1 Big opportunity tor mechanics. eT | Send today for free cal 
1 appress. write for folder No. P53 and free bonus offer & Eastern Star 

1 HYDRAULIC JACK REPAIR MANUAL CO. INC. lods amd: vais 
V ony. жох 3 * STATEN ISLAND, N- 

1 EZRA A. COOK PUBLICATIONS, INC 
| stare. ZIP CODE. 


P.0. вох 796, DEPT. 0.121, CHICAGO 60690 


NEW zoe. Scope- Shot 


Thousands of 
exciting tool 


E 


Values! 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 
Helios, Vise-Grip, Crescent, Ridgid ond 
many other Notionally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send $1 for our big 152 page tool catalog today. 


SILVO HARDWARE СО. 
107 Walnut St, PSD3 Philo. Pa. 19106. 


rubber slings. | 
Beoutifully polished 

сан eluminum stock 

grip. So powerful i kills 
Pocket perfectly! 


Rockwell, 


B 1% EXTRA RUBBER SLINGS, o pors $200 p.p. 3 Leather 
Pouch А Sling assemblies only $2.00 p p. 

PRECISION SLINGSHOT AMMO: Gioni Bog of 

1000 Exploding Pellets, $4. 

ing Balls $2.00, 


Now you can use this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture. --ALL popular patterns. 
RIP. .. PLANE, .. MOLD. separately or ali at once with a simple | 
motor. Free 30-Day Trial. Low Cost—only $35 down. 

Send Postcard Today — No Salesman Will Call. | 
BELSAW POWER TOOLS, 923M, Field Bidg., Kansas City, Mo. 64111 


1 GENERAL SPORTS 4 


SHIP MODELS | EUW AH 


Historic Clipper Ship Models and of retail prices you'd expect to рау! 
others, hand built and in kits. Over 40 Electronic, Standard & Button Models 


Kit prices from $9.95. A reward- 
Ke гот оа A наге АП famous makes. АП colors. Models for Stu- Jr 


Catalog siso shows unusual Nau- dents, Teachers, Professionals. Amplifiers. 
tical items and over 100 pictures too! Try before you buy. Free accessories. $ 
of Ships & Sea. Send 25¢ to E-Z terms. Trades weicome. Lifetime Рег. Day 
formance Policy. FR“ Color catalogs and Home 
s. Rush coupon. Trial 


РЗ Apple St., Cincinnati, 0. 45223. 


аа 


И Accordion Corp. of America—Dept. P-33 
5535 W. Belmont Ave., Chicago, ll. 60641. 


‘Send FREE accordion catalogs and discount prices. 
Include special information checked: 


O Accordion Amplifiers £ Button Accordions 
Name 
Address 


NRI gives you the testing equipment and tools you 
need to train and to do a professional repair job. 
Illustrated is the equipment you get with the NRI 
Master Automotive Technician's Course, 


Two well-paid skills NRI can teach you 
at home...in your spare time 


AUTOMOTIVE SERVICING 


You Get Hands-On Experience 
and The Finest Professional Tools 


Learning to service automo- 
biles can be easy, exciting and 
profitable, the NRI way. You 
learn step-by-step, proceeding 
at your own rate of speed, and 
the courses are complete and 
professional in every way. 

Richard Petty, America's winningest stock car racer and 
NRI Automotive consultant, says "NRI training gives 
you the kind of solid background you need to launch a 
career as a master mechanic, or to 
learn what you have to know to take 
good care of your own car. I especially 
like the “bite-size” lessons, and how 
NRI has covered practical service work 
-.. 80 a guy can learn with his hands." 


Your choice of two courses 


NRI gives you the choice of Master Automotive Tech- 
nician training or a shorter Automotive Tune-up and 
Electrical Systems course for the man seeking greater 
understanding of basic car repair. With the Master 
Course, you get—at no extra cost—your own ignition 
analyzer scope, as well as a dwell-tachometer, timing 
light, complete set of tools, volt-amp tester and assorted 
gauges. 


APPROVED UNDER GI BILL—If you have served since 


January 31, 1955, or are in service now, check С! line on 
the card. 


RUSH CARD FOR ONE FREE NRI CATALOG 


APPLIANCE SERVICING 


Learn to be the Man in Demand 
and Start Picking Up $5 to $7 
an Hour. 


The NRI Appliance Servicing 
Course covers every type of 
appliance repair in detail. You 
learn basic electricity and how 
to use test instruments, at your — 


own speed. The course covers E EN У 4 
the electrical and mechanical age 
operation of every type of appli- Ss 


ance, from toasters to air condi- 
tioning and refrigeration. Your own professional appli- 
ance tester is included at no extra cost. 

NRI’s “discovery” teaching methods lead you step-by- 
step from theory to practice . . . with bite-size texts 
that fully illustrate each point. You get immediate, per- 
sonal and friendly help on any problem from your NRI 
instructor. 

Tom McCahill, noted editor/critic writes, “NRI can teach 
you everything you have to know... at home... in your 
spare time. Do yourself a favor and send for the colorful 
NRI catalog.” 


Train with the leader—NRI 


Act now. Mail the insert card today for 
a free, full-color catalog in the field of 
your choice. No obligation. No sales- 
man will call. If the reply card is miss- 
ing, write to NRI at the address below 
and ask for the catalog. 


NRI TRAINING 


3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 
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Now...the most enjoyable, 


do-it-yourself project of your 
life-a Schober Electronic Organ! 
ees 


You'll never reap 
greater reward, more 

fun and proud 
accomplishment, more 
benefit for the whole 
family ,than by 
assembling your own 
Schober Electronic Organ. 


You need no knowledge of electronics, woodwork 
or music. Schober's complete kits and crystal- 
clear instructions show you — whoever you are, 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical instru- 
ment actually superior to most you see in stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union. Often 
starting without technical or music skills, they 
have the time of their lives—first assembling, then 
learning to play the modern King of Instruments 
through our superlative instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 

ee иш и € шш шш 


the Sohober organ Corp., Dept. PS-61 
I 43 West 61st Street, New York, N. Y. 10023 
(1 Please send me Schober Organ Catalog 


V С Enclosed please find $1.00 for 12-inch L.P. 
W record of Schober Organ music. 


V МАМЕ. E 
1 ADDRESS 
Worry 


BENSEN GYROCOPTER 
EVERYBODY'S WHIRLYBIRD 


Give it a whirl the world's тоз 
homebuiit, sireratt 


n ilo! ing 
iio; an-ight photo: G-page Balletin” with 
numerous pictures plus descriptions of Plans, 
gite En Engine: and а Certificate for $5 (or $3) 


оп Plar 
SEND BENSEN AIRCRAFT CORP, Dept. PS-33 
s5 Lud Atrport, Р.0. Box 2746, Raleigh N. Ce 27602 


ol ————— 


$3 fOe 
188 | POPULAR SCIENCE 


Second Decade of Reliable Service to 
INVENTORS e MANUFACTURERS • LAWYERS 
i Lee 


Member: United i 
international Chamber 


nited States Council., 


= —— — — -FREE CONSULTATION — — — — 


RAYMOND LEE ORGANIZATION INC. 


k City 10017 212 MU 6-8500 
E MARKETING?” 
rockere 


PORTABLE FS SAW HORSES | 


ALWAYS READY! NEVER IN THE WAY! 
‘Store anywhere, carry anywhere. Snap open, snap 
closed. 


solid steel!) steady asa кк op drilled for 

attachments. They II last a lifetime Y. 

use ‘em every week! — at us 

the job. Satisfaction or money backa 
ONLY $34.95 Per раї, Postpaid 

Money-back guarantee. Send check or М.О. 
PORTA-HORSE INC. 
Р.О. Box 2028-A, Riverview, Mich. 48192 


wh s 
lo screws to tighten. Hold Er Te 
i 


on 


RUPTURE AGONY 


КОРТ (or trial 
COSTS 90 NOTHING) 
WHEN you slip into a 
low-cost, contour-designed 
Brooks Patented Air Cush- 
ion Appliance! Your re- 
ducible rupture will be held 
in securely yet gently. You 
can enjoy heavenly comfort i 
night and day at work or play. Isn't this worth 
a no-risk trial? Write for free facts now. 
BROOKS CO., Box 348-L, Marshall, Mich. 49068 


MOW AN ACRE 
sae IN 30 MINUTES! 


SIZE! 
Handles 48” and 60" mowers 
bigger implements for gardeni 


sion an, 
differential, More for уоёг mones 
free catalog, 


05 A-3 
икезпа, Wisconsih 53186. 


Anoka Ave. 


When Your TV's Got Troubles! 


ер guidebook, 

е you, shows vou 

moving the 

Tor Tree details. REST ER 
Ayo, 525 Copper Ridge, 


ing, inexpen: 
for people 


RUSH S2 for у pans! 
=” 
Fremont, Nebr. 68025 


INMA ; 


VERSATILE UNIMAT 
converts from prec j 
sion Мне to yertical mi А 


ХА 


dnll press, gnde 
polisher, Easy to use. Make = 
all smal? precisi els, guns, cameras, inventions $169.50, 


parts--for m 
ready-to-use. Send for tree (Available in Canada.) 


AMERICAN EDELSTAAL, INC. AC-3 
1 ATWOOD AVE., TENAFLY, N. J. 07670 


шл 
BRANDS! 


AUTO 
TRUCK 
SPORT CAR 


ШИШИЙ O i 
mnd 811-00 for Ас an Us. „9 
ES бта iA 

Sed 3 REAREN 


d pius c. 


GLASS BLOWERS KIT gps | 


MAKE GLASS MINIATURES 
SHIPS ® BIRDS * BOTTLES 
Illustrated 


INSTRUCTION BOOK $3.00 
WILLIS GLASS SUPPLY CO. 
P.0. Box 3460 — Studio В 

ANAHEIM, CALIFORNIA 92803 


NEW RUBBER STAMP BUSINES 
PAYS BEGINNERS то 516.50 AN HR. 


Start at Home in Spare Т 


‘The multi-million dollar Rubber Stamp business—once controlled by a 
being taken over by small operators -one 
States. Men and 
ne can turn out huge quantities of 
wording that buyers once were forced to 
jes. Material costing only 27e makes a stamp that selle | Е 
kis simple and easy tooperate Û | 
and it turns out as many as six Rubber Stamps at a time, each with 
different wording such as names, addresses, notices, stock numbers, 


few big companies— is now 
in each community throughout the United 
who have this inexpensive machi 
Rubber Stamps wit 
buy from big 
for$2.75. ‘Themachine that does the wor! 


pricesand other сору” needed by offices, factoriesand 
individuals. Working full capacity, itcan earn as much 
a8 $33.00 an hour for the operator! Now you can get 
into the big-pay business yourself, with yourown home 
as headquarters. You don't need experience. We supply 
everything, including complete instructions and eight 
Ways to cet business coming in fast. We even help 
fi Start making up to $16.50 an hour 
from tho very beginning: Gash ta an tue profitable 
Rubber Stamp business in your community, right 
away. We'll mail full particulars FREE and no sales- 
man will call. Be first in your locality. Rush coupon 
today or send your name on postcard to: 
RUBBER STAMP DIV., Dept.R-3-CC 
1512 Jarvis Avenue * Chica, 60626 


ONLY $24.95 


Also 51 other money-saving projects 
to be buit ın the home workshop 
Lathes, dull presses, vises, elc Send 
50¢ for 28 pg. Catalog 


STRUCK CORP., Dept. S3P3, Cedarburg, Wis. 53012 | 


` THIS LITTLE TABLE TOP MACHINE. 


MAKES EVERYTHING SIMPLE & EASY 
N^ 


men 


MAIL 
THIS 


foes 


IUBBER STAMP DIV. FREE. n 


1512 Jarvis Ave.. Dept. R-3-CC, Chicago, Ill. 60626 | 


Hes rush full par- 
tieu 


the ttle machine 
that can get me 
started in the prof- 
1“ itable Rubber Stamp 
less at home in 


spare time. Every- 
thing you send me is 
FREE and no sales- 
man will call. 


1 AUTOMOBILES & 
MIDGET CARS 


1971-1972 DODGES, Fords, Chevrolets. 
Checkers from $599. to $1009, Free Cata- 
d 25с handing. Pan Am. 31 
Freeport, New York 


ELECTRIC Bicycle Plans. $294. Р. 
Kielian, 130 Drake, South San Francisco, 
fornia 94080. 


Products 
For Car Drivers, Free Detail. Davis As- 
восіаќез, 823 Morrell, Dallas 15: 


2 AUTO SUPPLIES & 
EQUIPMENT 


KEYS LOCKED IN? Don't Panic When 
this happens. Open your 1988 thru 1973 
American made automobile (any series) 
with the E-Z-Open kit. $9.08 each 


2. 


ticks di 


AMINO Vave САТЫ drivi 
[do 


REMARKABLE New, Heavy-duty Auto 
Cloth gives 50 to 100 car cleanings— 
Without, Water. Guaranteed. $2.98. AR- 
NOR. 20 Bulwer Place 1A. Brooklyn, 


AMAZING CAR WASH. Silicone tri 
ed car mop cleans, polishes and protect 
car in minutes, using no 
sation Guaranteed. $2.98. оопа! Ure- 
ations, 1029 Carrin Drive, Tallahassee, 
Florida 3230; 


ALTERNATOR /Generator, Rebuilder’ 
Course; includes Tooling & Test Equi 
ment; Write: Hedelund Engineering. 
Р.О. Box 2127, Sepulveda. Calif. 91343. 


ELECTRICAL Circuit Testers, High & 
Low Voltage, Combination Hi-Lo with 
Detachable ground wire to avoid shock. 
two spare tubes contained in handle. 
continuity tester, well designed. Free 
Brochure, Mead “Tool Company, Dept. 
E, 444 Espanola Way, Miami Beach. 
Y iorida 33139. 


AUTO ALARM The most advanced 
electronic alarm available—Patent Pend- 
ing. Two wire hook-up - no key. Aver- 
age 20 minutes Installation. Satisfaction 
aranteed. $14.95 postpaid. Mod Elec- 
tronics, Inc. 215 Davis Street. Croswell, 
Michigan 48422. 


"RADIATOR PROBLEMS? Heati 
Leaking? Rustins?, Experienced Journey 
lains Cooling Sys- 
о: Radiator Cai 
"'Galifornia 90002. 


SAVES Money and Work! Long Las 
ing Silicon Treated Hand Mop. Cleans 
and Polishes cars Without Water. $2.98 
pius e Shipping (Add тах), Spera. 

О. Box 221, Bronx, New York 10467 


SHEET Metal Replacement, Bods 
Parts for Autos and Trucks. С‹ 
& Price List $1.00 (Refundable) Schott 
Metal Products Company, 2225 
Road, Akron, Ohio 44306. 


DIRTY CAR? DIRTY SHAME! 
“WASH” Your Car Without Soap or 
Water. Day, Night. Summer, Winter 
with VACU-BHINE Miracle Auto Clot! 
Save $100.00 Yearly! Money Back Guai 
antee. $298 + .50 postage, BUY NOW 
get FREE GIFT. ADEL. Dept. P802 
9825 South Maryland. Chicago. Ilinois 
60728. 


MODEL "A" Ford Parts. Large Cata- 
log 35e. Masonville Garage. Box STPS. 
Masonville, Iowa 50654 


stems—how to test 
erris Radiator. 4115 
dise Street, Canton. Ohio 44706 
MODEL "А" Ford parts, List 50c. 
Matco. 303 So. Walker, San Pedro. Cali- 
fornia 90732. 


AUTO heating 
and repair. $2.00 


Рага‹ 


CLASSIFIED ADS $1.95 per word, per insertion, 
10 words. 


in advance. Minimum ad, 


CLASSIFIED 


OPPORTUNITY 


payable 
Standard setting, 


first word in capital letters, rest of ad upper & lower case. 


Additional capitalized words, 70c per word extra. 


All 


capital letter headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 inches. 
Rate $155 per inch, per month. Discounts for continuity. 


(Complete details on request.) 


Advertisers using a P. О, Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE: for the April issue (on sale March 29) is 


February 9. 


Send all classified orders, 


M. Coughlin, Classified Advertisi 


copy, inquiries, etc, to: 
ng Mgr., Popular Science, 


355 Lexington Avenue, New York, N.Y. 10017. 


3 AUTO TRAILERS & 
CAMPERS 


PLANS & Kits-Motor Homes, Chi 
mounts, Pickup Campers. Covers. Tri 
ers. Bus & Van Conversions. Modif: 
tions & Bulltins. Complete easy to follo 
large scale plans. patterns and detailed 
instructions. Supplies. parts & acces- 
sories, all your needs at low discount 
prices. Details Pree, Lucky. Box 8657M2. 
White Bear Lake, Minnesota 55110. _ 
„PICKUP Camper. Traller or Pickup. 
Cover .. . Build Yourself. Save! Com- 
plete Plans $3.95 each. Cover plans 
$2.00. Conversion Plans—econoline type 
Tan $2.95; passenger bus or delivery van 
3295 Saiisfaction Guaranteed. Equip- 
5 


ment Catalog $1.00 (refundable). Detail 
10с. Viking Camper Supply. 99-3 Gien- 
wood. Minneapolis. Minnesota 5540: 


CABOVER Campers & pick-up covers 
for compact & standard trucks, 16 & 20 
‘Trailers, Build and save. Large scale 
plans and full-size patterns with writte 


‚ California 90706. 


ELECTRICAL Circuits and answers 
Ш recreational vehicles. Index 
со. Вох 94. Ridgecrest, Cali- 
fornia 93555. 


INC., Dept. PS-3 
. Box 7936, Waco, Texas 76710 
ни ша ше эш шш иш шш шш эш шш шш 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


С LINKMASTER—Amazing Tool For 
Quick. Easy Removal of Roller Chain 
Masterlink Clips $1.00 to: Mann Enter- 
prises. Waterville. Kansas 66548, 


MINIBIKE. Build your own. Bolted 
Construction. no welding required. Kits 
available. Plans $2.95. Stapleton Manu- 
facturing. Lumber City. 3154 


MART 


ROCKET Suppiies!! Biggest Selection 
bes. Igniters. 

'Fins—Launch- 

25c, Centuri 


arachutes 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


DORY Costs less than $30. Plans Onl 
$3.00. E. Fraser, P. О. Box 92, New Glas- 


‘Mol 
money-—assemble yourself, Factory mold. 
ed sections bond into one-piece craft, 20 
models-—14' to 32° Cruisers, Runabouts, 

motors. trailer: 
E catalog, Luger, Dept. 
3. 3800 West Highway 13. Burns. 
Minnesota 55337. 


FIBERGLASS, Resin. Foam, Brass. 
bronze screws. Prepaid. no tax. Boal 
plans Catalog 25c. Stiles, 11-8 Mantun 
ts... New Jersey 08081. 

FISHING Surfing /S 
rles-Brochure / Photos 


. Box 720. 

-BERGLASS 
river. Touring. Kits from $125.00. Pree 
Brochure. Baldwin Boat Company. Or- 


5 AVIATION rington. Maine 04414. 9 "09 
E SAIL Six Man Raft. Siable—Four 
AIRBOAT Propellers. Engines, Hubs. adults Seven Cubic Foot Home Storag 
Mounts, Supplies. Corvai Conver- — Sail—Rig Materials cost $50.00. Informa: 
sions. Removable airdrives. Hers. — ton 50с. Plans $9.00, Charles Wayne. 
Dubs for Robe engines, ‘Catalog Drakes Creek Cat, Box 44 


$1.00. Banks-Maxwell. Box 3301-G, Fort 
Worth. Texas 16105. 


ALL About Ballooning. Handbook 
$3.00. Aerostat, Вох 141, Long Sault, 
Ontario. Canada. KOC 1PO. 


^4. Henderson- 
ville, Tennessee 3107 

PLANS, Patterns. Kili Cuiglogs: Pow 
erboat $100. Sailboat 0c, Pram Kits, 
$49.95. Marinecraft. Box 161-Р, Brighton, 
Massachusetts 02135. 


HANG Gliders, Proven Rogallo Design. 
Plans—$5.00. Kits, Accessories. Com- 
leted Kites. Pree-Flight Systems, 10730 
Whiteoak, “Granada Hills. California 


AVIATION Surplus Big Bargain Cata- 
logue 60с. Вох 52Р54. Thomasville. 
Pennsylvania 17364. 


SOARING HAWK HANG GLIDER. 
Build for $15.00. Plans—$5.00. Inform: 
Hon—25c. 10726 Bayou Glen. Houston 
Texas 71042. 


JET 


SMALL ENGINE 


15- 


мартын 


EMG ENGINEERING co. 


18518-6 So. Broadway, Gardena, Cal. 90248 


5A HOVERCRAFT 


“PRACTICAL Design Guide" $500 
Plans. Instructions: Airboat. $5.00. Hov- 
ercraft. $6.00. (Information. 51.00. Re- 
fundable.) Palmer Aerosystems. P. О. 
Box 1891P. Coral Gables. Florida 33134 


ELECTRIC Bicycle. Ride all day for 
nickel, Complete plans $200. Electro 
Box 21203. Indianapolis. Indiana 46227 


ILLUSTRATED Catalog 25c. Parts and 
Accessories. Custom or Stock. For Most 
Makes and Models. Motorcycle Supply 
Box 1598, Fairbury. Illinois 61739. 


WHEEL BALANCERS 
Bubble Type 

$14.95 to $24.95 

For wheels with center holes 

up to бт in dia, Also Saan, 


W.'&, Renault. Peugeot 
"A mall trucks. 


for detalled information 
and ичи Чопа, 206/243-9330. 
JACOBSEN MANUFACTURING 
P. 0. Box 6: 15025 Pacific Hwy. So. 
‘Seattle. Washington 98188 


i Easy to Build PLANS 
- AND INSTRUCTIONS for 
KART 


[| MINI VEHICLES PLANS 1 
Dept. А, P.O. Box 92 
Chazy, KY. 12921 Ш 


HOVERCRAFT plans all sizes. types: 
tested designs. Photos. information 
$100. Universal Hovercraft, 2611 182nd 
Place. Redondo Beach. California 90278. 


6 ASTRONAUTICS 


.ANTIGRAVITY DEVICE Brochure 
Rushed Free. AGD. Box 3062-PS. Bar- 


AL Ri M BUILD 'EM 
AND YOU FLY EM! Single and Multis 
stage. scale and original designs. even 
ready-to-fly. Launch birds to 2.500 feet 
again and again—with gentle parachute 
recovery. Safe. inexpensive solid-propel- 
lant engines. transmitters. featherweight 
Cameras. Start your own model rocket 
collection with a big. new. color catalog 
of over 80 rockets {rom 49c up. Send 25¢ 
for catalog to ESTES INDUSTRIES, 
Dept. 3G. Penrose. Colorado 81240. 


BOAT KITS—PLANS AND PAT- 
TERNS—FRAME KITS, World's large 
Catalog. Over 300 top designs from 1-77 
in plywood. ferro cement and fiberglass. 

‘Windmill, Snipe, Mo- 
‘Trimarans. 
include: Cruisers. 
boats, Deep V's, Fishn ski, Rünabouts. 
Hydroplanes, Canoes, Kayaks, inboards, 
‘outboards. Send $1.00 for large catalog 
ог $2.00 for catalog plus “Boat Builders 
Guide". Clark Craft. 16-8 Aqua Lan 
Tor New York "4180. 


matt roving, resin, epoxy. 
fittings. Send $1.00 for literature (re- 
fundable) or $200 for literature plus 
booklet on Moldmaking and "How to 
Fiberglass". Clark Craft, 16-51 Aqua 
е. Tonawanda, New York 14150. — 

BOAT Plans Fu 
Frame Kits with step by step written 
and pictorial instructions especially for 


amateurs, Easy to build, Send $1.00 for 
Huge 100 Page illustrated catalog. Over 
125 modern designs from 8” to 4 


Building With Plywood” 
219 pages 87.50. Glen L. 9152 SP Rose- 
90706. 


Crans, Bellflower. Californi 


40 
50 $698 . . . 65 Selectric $928 . 
Ай Sizes. Scott-McCulloch Parts, Litefa- 
Electra Marine. 615 Mer- 
Linbrook. New York 11563 
САМОЕ KITS—Wood Canvas. Molded 
EI 


` FIBERGLASS Canoes, Four Exciting 
Models. Easily Assembled Kits. $39.95 
up. Factory Direct. Free literature. Riv- 
erside Canoes, Box 5595-D, Riverside. 


с 


rnia 92507. й 
FREE Brochure Conversion Kits Pro- 
ellers, Gears. V-Drives. 1/0 Drives, Gas. 
esel. Starmarine 1931 Embarcadero, 
Озак! lifornia 94606. 
SAILBOAT KITS 
NEW all glass 16 ft. Catamaran, Pen- 
in. OK. BlueJay, “Windmill, Snipe. 
Elshinine. and EL roro "Free catal 
‘Taft Marine Corporation. Dept. 
Goi нане Степ Parkway, Minneap- 
olis. Minnesota 55430. 


8 BATTERIES, 
GENERATORS, ETC. 


NIKE Missile Nickel Cadmium Battery 
Celis $1.49 Each. Send Stamped, Self- 
Addressed Envelope For Listing Of Other 
Cells And Batteries For All Esse 
Radio Co.. 368 S. Meridian St., Indian- 
polis. Indiana 46225. 
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9. ELECTRICAL 
SUPPLIES & EQUIPMENT 


MOTOR Rewinding Supplies! Equip- 
ment Plans! Modern, Box 7286, Kansas 
City. Missouri 64113. 


TURN Your workshop into plating 
shop for $5.95! GUARANTEED Kits 
Manuals Suni: 155, FREE Details! Qrew, 
Вох 8SH. Bourbonnais, ПИпоз 60914: 


“DIMMER CONTROL KIT—600 Watt. 
Easy to Assemble. Install, $4.95. Pace- 
setter. Dept. 335. 7808 North 13th Ave- 
nue, Phoenix, Arizona 85021 


ELECTROPLATING EQUIP. 
Portable Platers, Supplies & * 


PLATERS SERVICE CO. 


1511-Y1 Esperanza Los Angeles 90023 


11 DO-IT-YOURSELF 


CENTRAL AIR CONDITIONING FOR 
AS LITTLE AS $500°, Install it yourself 
in your forced air furnace with ordinary 
hand tools - save up to 8200 on instalia- 
tion costs, Free brochure illustrates step- 
by-step procedure. McGraw-Edison C. 


740A N. Clark Street, Albion. Michigan 
49224. 


“Cost varies according to size and 
ictlon of home. 


WATERPROOF Basements, Patch Co 
crete Permanently, ОШ 233 ВАР Super- 
bond cement additive, Trial $1.50 р.р 
ОШ Chemical Company, Hamlin, West 
Virginia 25523. 


SAVE Auto Labor Charges, 
Book Shows How. $1.95. Viola West En- 
terprises. 183A Viola Road, Monsey. New 
York 10952 


BURGLAR-Proof your home. 
yourself, 


Repair 


Do-it- 
"Ноте Security Manual” shows 
how. Guaranteed! $2.50 postpaid. Infor- 
mation Free. Crescent House. Box 2207- 
83, Ocean, New Jersey 07712 


BURGLAR-Fire Alarm Supplies and 
Information. Free log. Protecto 
Alarm Sales, Box 357 Birch Run. Michi- 


WATERBED. Build Your Own Water- 
bed. Send 25с for Plans and Information. 
Cornucopia, P. О. Box 713, Porterville, 

orn! 


1400 CATALOGS Listed and Described. 
Sources for EVERYTHING Imaginable. 
$2.00. MASTE! 


о! 
2 


INDUSTRIES, Вох 391. Dept, PS, Pair- 


field, Connecticut 0643 
CONVERT mower engines into air 
compressors. Write: Showalter, Box 
4098, Abilene, Kansas 67410. 


LOCKSMITHING Supplies—Wholesale 


Buyers Guide $100. Despubs. Box 
Phoenix, Arizona 85028. 
BUILD Indoor TV Antennae In Min- 


utes For Pennies, Specify VHF Or UHF. 
Plans $1.00, Californians Add Tax. Sun- 
shine Sale: 

fornia 92064. 


Р. О. Box 105. Poway, Сай- 


it. and precision Lens 
у Mood and common mir- 
or money refunded. 


SAVE! BUILD YOUR OWN 
POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


10-in. TILT/ARBOR SAW 
6-in. BELT SANDER 

© SPINDLE SHAPER 

© 18-in. BANDSAW Ө 12-in. BANDSAW 
© COMB. DRILL PRESS-LATHE 


SAVE [PLANS with 
IFULL-SIZE 
530 PATTERNS 


Kits from $19.99 to $49.99 
Featured in Popular Science, 
Mechanix Illustrated. Sold for 
Thousands in use. Satisfaction guaranteed. 
Send $2 each for Plans (state tools wanted; 
Catal included, Or, send 25¢ for Catal 
GILLIOM MFG. со. 
Dept. PST-3 . Charles, Mo. 63301 


190| POPULAR SCIENCE 


26 years. 


GARAGE DOOR OPENERS Extremely 
Heavy Duty Reliable Operator & Radio 
System. Made Especially For Home In- 
stallation. Special Instructions For Difi- 
cult Jobs & Balky Doors. Write: C. P. 
Rodo, 34 Keating Place. Staten Island. 
Мез York 1031. 

CUSTOM KNIFEMAKERS SUPPLY 
Complete Line. Catalog 50c. Write: Box 
11448-PS. Dallas. Texas 15223 


ТТА CONSTRUCTION 
PLANS, BLUEPRINTS 


"PLANS for 20x30 Cabin. 
Drawings $2.95. Venture 


Complete 
stems Engi- 
neering, Box 13079, Orlando. 
32809. 


Florida 


47 METAL Cutting Lathe. Ball Bear- 
ing Spindle $39.50. Taig. 15048 Proctor. 
Industry. California 91746. 

1400 CATALOGS Listed and Described 
Sources for EVERYTHING Imaginabie 
$200. MASTERLOG. Box 24413-HC. 
Oakland. California 94623. 

END Milis. Lathe milling attachments. 
Information. Milling, Box 73. Cedar 


Rapids. Towa 52406. 

SMALL Foundry Furnace, 
Free Literature. 
Dept М. 


Supplies 

Pyramid ` Products. 

3736 South Tth Avenue. 
85041. 

MAXIMAT. Unimat Lathes Metals, 
Micrometers. Catalogue 50с. Industrial 
$2.00. Campbell (PS), 1424 Barclay, 
Springfield. Ohio 45505. 


SENCENBAUGH 
Оз POWERED DELIGHT 
110 volts А.С. 60Hz 500 
watts/12 volts D.C. at 45 
amps from the wind. Com- 
pletely autoregulated, easi- 
ly buit in home woodshop. 
Complete plans $15. Info. 
brochure—photos $1. 
ІМ SENCENBAUGH 


o Alto, Ca. 94306 


12 HOME CRAFTSMAN 


PICTURE Framing. Profitable full or 
spare-time business. Easy to learn with 
handbook-course. "Guide То Picture 
Frame Profits." $1.80 Guaranteed. Free 
framIng-supplies catalog included. Japs. 
126-LM Seventh North, Hopkins. Min- 
MORIR od _ 


"GETTING Started in Stained Glass.“ 
25c. Whittemore, Box 2065Х. Hanover, 
Massachusetts hiis 


ORNAMENTAL IRON WORK. Веаші 
ful scrolls with inexpensive professional 
bender. Modular segments. Details free, 
Fuchslin. Box 472. Woodland, Califor- 
nia 95695. aaa КЫЛТА! 
..WALNUT Bowls. Legs. Round Picture 
Frames, Gun-Stocks. Lumber, Moulding. 
Midland Walnut. Box 262. Savannah. 
Missouri 64485. oa 
ABINETMAKING Made Easy"— 
faking Formica Brand Laminate 
Counter Tops". Two excellent guides let 
you build kitchen cabinets and “tops” 
like professionals, Extraordinary guides 
master craftsmen's short-cut 
methods. Satisfaction guaranteed. Write: 
Japs. 126-1, Seventh North. Hopkins, 
Minnesote 863€.  — ___ 
SAW GUIDE 
to Use a Circular 
р 4'x8' sheets. cut 
rafters. studding. make furniture, pic- 
ture frames, etc. Write: "Protrack". Box 
607. Elmira, Ontario, Canada. Free Lit- 
erature. 
WOOD—Domestic and Imported Hard- 
Clock, musical in- 
Hard-o-ind hardware. 144 pase catalog 
iard-to-find hardware. е cataloy 
dor Craftsman, (тшк 


iG 
ual 50с. Plus free 
"World's most beautiful veneers. lumber. 
plywood! Wood finishing. upholstery 
supplies. Cane, Lamp paris. Purniture 
hardware. Animal Whiting blocks. 
2.000 workshop products. Constantine 
2053-C. Eastchester Road. Bronx 10461. 
1400 CATALOGS Listed and Described. 
Sources for EVERYTHING Imaginabi 
$200. MASTERLOG. Box 2441: 
Oakland. California 94623 
FREE: New handicraíts catalog. Su- 
reme Handicrafts. Box 395-PS. Sioux 


alls. South Dakota $7101 


FOUNDRYETTE 2400 Р. 114 to 50 Ibs. 
capacity. Circular 28c. Kansas City S} 
cialties, Box 193, Middleton. Wis. 


DOG HOUSE 


Build for $4.00 using 

simple common mater- 
ials. Paint plain or mod. Attractive, 
insulated, chewproof. Sell for approx. 
$45 retail. Complete instructions to 
build one, only $2.00. 


GREAT RIVER NATURAL HOME PRODUCTS 
514 So. River Dr. — Princeton, lowa 52768 


13 TOOLS & MACHINERY 


MAXIMAT. Unimat sale. Unbeatable 
low prices. Deco-S. 562 Howard Avenue, 
Staten Island, New York 10301. 

UNBELIEVABLY Low Prices UNI- 
MAT. МАХІМАТ—АП Accessories. Dre- 
mel," Microflame. etc. Catalog 25c. 
Pioneer Electric, Вох 7, Brentwood. New 
York 11717. 


NUTS. Bolts. Screws. Washers. Cata- 


PHOTOGRAPHY For Pleasure or prof- 
it. Learn at home. Practical basic train- 
ing. Long established school Free book- 
let. American School of Photography. 
555 E. Lange St., Dept. 824-02, Munde- 
lem. Ininois 60080, 


HOLD Camera or binoculars safely se- 
cured to chest ready for instant use. No 
neck strain with patented Kuban Hitch, 
One size fits all. Quality made elastic 
straps. spring steel adapters, heavy-duty 

Snaps. Ideal gift for fishermen, photo 
Taphers. boaters, skiers. snowmobilers, 
hikers. $7.50 postpaid, Satisfaction. guar- 
anteed. Free literature, Write: Kuban 
Hitch. Dept. PS, 5280 М.Е. Main Street, 
Minneapolis, Minnesota 55421. 


19 MOTION PICTURES 


log 25c. Also “Assortments. Nutty Со FREI Т 16мм 
Вох `15765М5, Fairfield, Connecticut Films, Е Сает Pis, EM 
06430. vale. New York 11548. 


KWICK POWER FOR TOOLS 


MET ТО 
RO Eod 
Sei ENS Beat 


$14.95 postpaid, check oF 
money order, $46.95 with Voltaze Indent. 
[^ 


e. ula И yourself plans for the above 


T AUTO QUICK 
6700 114th Avenue North 
‘Champlin, Minn. 55316 


3 9» зияш SALE 


NEW 
TOOL POST GRINDERS 
TODAY'S VALUE 322500 
EXTRA QUILL EXTERNAL 
OR INTERNAL $2950 
Wese For Crestor 


Nolan Machinery Co. Pulaski, N.Y. 13142 


“Handiest Tool 
You Can Have 


grinds, 
К Na 


жк [3 Ji 


,ARCO MFG. CO 


lox 817, Grand Forks, 


14 ENGINES & MOTORS 


ENGINE OVERHEAT? Moto Fuze will 
slow down or stop engine before over. 
heating damage can occur. New, Patent- 
ed. Exclusive product installs easily in 
seconds. Will not interfere with engine 
Operation unless overheating starts. 
Ideal protection for Snowmobiles. Out- 
board Motors. Motor- 
cycles, Chain Saws. Mini Bikes—Most 

Combustion Engines. $4.95 
Satisfaction Guaranteed. Free 


cifications 
with Order. Moto Fuze, Havir МЇ; 
Company. 930 Duluth Street, St. Paul, 


Minnesota 55106. 


STEAM Pet Kits Catalog-Hand- 
liable Industries, New 


REWIND car Soeur for ПО V.A.C. 
power plant. Plans $2.00, R. Schmauss, 
1228 E. Cass St. Tampa. Florida 33602 


15A ENGRAVING 


CUSTOM Engraved Brass Name Plates 
for Hobbyist, Home. Models. Crafts, etc. 
Brochure 25c (Refundable). Thompson's 
65-Р Plerpont Street, Waterbury, Con- 
necticut 06708. 


17 BURGLAR ALARMS, 
HOME PROTECTION 


SURVIVAL Siren with Focusing Flash- 
light—Lightweight—Battery Operated 
Powerful Siren Blast—$9.95 postpaid. 

Literature. Peterzell 410 North 
Goodman. Rochester. New York 14609. 


115-РТ. 8MM CLASSIC FILM SAM- 
‚ only $1.99. Highlights from 
venture and history from the 
of the silents! See Chaplin, 
& Hardy. Fairbanks, Keystone 
Kops, Gish. Pickiord, Chaney, the first 
Indianapolis 500 and more. Order today 
‚ . . Specify Standard or Super 8. Free 
catalog, Blackhawk Films, 574 Eastin- 
Phelan’ Bldg. Davenport. Towa 52808. 


16MM MOVIES! Big- 
gest Sele-tion! Lowest Prices! Free Cata- 

Cinema Eight, Box 245PS, New 
y 10028. 


16MM SOUND Feature: 
Used ior sale, Free catalog. 
Cinema, 333 W. 57th Street, New York, 
New York 10019 


FREE! 64-page catalog. 8-16mm film, 
supplies, processing, equipment. Supe- 
Hor 442-448 №. Wells, Chicago, Illinois 


l6mm 8mm SILENT & Sound Classics. 
Niles, 1019-PS South Michigan, South 
Bend. Indiana 40618. 


19A COLOR SLIDES 


35MM COLOR, SLIDE SAMPLER. . . . 
20 tascinating 2* x 27... only $1. Pree 
Catalog. Hundreds of sets , . . travel, 
circus, wildlife, flowers, railroad, war, 
etc, Order пож, Blackhawk Films, 518 
Eastin-Phelan Bidg., Davenport, Towa 

ASTRONOMY — Space — Underwa- 
ter Slides. Free Catalog From imRE. 
Box 608. Dana Point. California 92629. 


38MM. COLOR. Slides. 10,671 Individ- 
ually Sold. “Described | Encyclopedi 
Catalog 10c. Wolle Worldwide Dept. 1 
35. Los Angeles, California 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinisl 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 
“Foto-Fan" Stamps you quickly redeem 
for valuable Photo Supplies, 8ММ Koda- 
chrome $1.29; 8 Exp. Kodacolor $1.7 
35MM Kodachrome, 20 Slides $1.30; 6 
Exp. Black; White 69c. Satisfaction guar- 
апеей, Send exposed film or request 
free mailers, complete Price List and 
Gift Catalog, Direct Mall Photo, Box 
8352-PS, Pittsburgh, Pa. 15218, 


21 HOBBIES & 
COLLECTIONS 


"MILITARY Minlatures for War Gam- 
ers, plus 100 museum pieces for serious 
collectors. Catalog 50с. Bussler, Box 
107-Е. Wollaston, Massachusetts 02170. 


HOBBI-CARVE—home workshop wood 
carver—create beautiful wood reproduc 
tons of sculptures, plaques, ‘figurines, 
sconces and bookends, Hundreds of work 


atterns available. Send 25с for, "How 
го Make Quality Wood Carvings” book- 
let. Refunded with order. Write: Hobbi- 


Carve, 930 Duluth Street, Dept. PS, St. 
Paul, Minnesota 55106, 


INFORMATION on Woodcarvini 
Hobby — send large, self-addressed 
stamped envelope to: L. Martin, 7821 
South Reilly. Chicago, Illinois 8065: 


FREE Pricelist. Worldwide Seashells, 
Box 13288. Tampa, Fla. 33611. Book $1. 


23 MINERALS & 
PRECIOUS STONES 
RECEIVE Interesting, Different Min- 


eral Specimen Each Month. Free infoi 
. Box 487PM3. Yucaipa, 


23A JEWELRY 


SCARE Away Burglars Professional 
Alarm Decal for Home or Car. 75c each: 
3 for $2.00. Universal Security Systems. 
1713 Front Street. East Meadow, New 
York 11554. 


18 CAMERAS & PHOTO 
SUPPLIES 
Free! Bargain Book—Central 


Camera Co. Dept. 431, 203 S. Wabash. 
Chicago. Illinois 60604. 


DIAMONDS. Belgium Carat Sizes $250. 
Satisfaction Guaranteed, POB 1155, 
Bristol, Connecticut 06010, 


GET Free catalog no serious rock- 
hound. gem cutter, jewelry maker. hob- 
byist or craftsman’ can be without, Pull 
of bargains. exclusive items. low prices 
from largest suppliers and authorities in 
the feld. Free new catalog just off the 
press. yours for the asking. Write 
Grieger’s Inc.. 900 South Arroyo PKWY., 
Pasadena. California 9110: 


25 FORMULAS, PLANS, 
ETC. 
GUARANTEED! Any Method—Formu- 


la—Information—$5.00! Tech, Research, 
2505 35th. Lubbock, Texas 79413. 


GARDEN Pools, Waterlilies. Pumps. 
Fountains. Complete Catalog $1.00. Re- 
fundable First Order. Paradise Gardens. 
Route 18. Whitman, Massachusetts 02382 
Dept. PS. 


31 NURSERY SUPPLIES 


ANY Formula $5.00. Catalog—Manu- 
facturing Treatise 25c. Н. Belfort. 192 
N. Clark. Chicago 60601. 


26 SCIENCE & CHEMISTRY 


GLADIOLUS Bulbs—Mixed Colors For 
A Blazing Rainbow. 50 For $1.98 Post- 
paid: 100—$3.70. Order Today While 
Supply Lasts. East Coast Bulb Со. 
‘Ansonia, Connecticut 06401. 


FIBRE OPTIC SUPPLIES 

ILLUSTRATED catalog plus sample, 
збе, Runel Associates, Box 67, Abingtot 
Pennsylvania 19001. 


CHEMISTRY апі biology supplies. 
catalog 3c. Boulevard Laboratories, 
3114 East 83rd Street, Chicago. Ill. 60617. 


ROCKETS!! Real action flights—2.600 
feet high 45 quiet assemble Klis 
Powerful Motors. Catalog plus techni 
cal Information—25c. Fast Delivery. 
Centuri Aerospace. Р.О. Вох 1988. 
Phoenix. Arizona 85001. 


OVER 50 Exciting Sclentific Experi- 
ments, Complete Plans $100. Phelps 
Selentife, Box 3, Clarksville, Maryland 


GINSENG Bringing $20 pound. Have 
seeds, roots. Goldenseal. Full Informa- 
tion, G, Coilins, Viola, Towa 52350. 


INSECT (meat) eating plants. 42 
kinds. Illustrated brochure 25 cents. 
Peter Pauls Nurseries, Mud Road. Can- 
andalgua. New York 14424. 


GROW Trees and Shrubs from Seeds. 
Several Varieties to choose from. Write 
Woodlot Seed Company, Norway. Michi- 
gan 49810. 


LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
ion. Lifetime Career Schools. Dept. 
2. 2251 Barry Avenue, Los Angeles. 
California 90064. 


CHEMICALS and Apparatus for In 
dustrial, Analytical and Private Labor: 

Catalog 75c. Dept. D-30. Merrell 
Scientific. 340 туей Avenue, Rochester, 
New York 1460 


**LASERS*OPTICS*KITS*PLANS*' 
HE-NE Laser Tube only $9.50, BAR- 
GAIN Catalog—$1.00 (Refun 
ma Systems, Box 3261. "313PS 
Jose, California 95116, 


SPACE AGE PISTOL 

NEW. Be the first to build your own 
model red beam burst outer space pistol. 
Complete plans $1.00. Bulld the exciting 
Mystery Pyramid. plans $1.00. Laser or 
Phaser pistol plans $1.25 each. Tevisible 
Force Field project $1.25. Catalog of 150 
science projects 50c Postpaid, Jack Ford 
Stlence Projects, Drawer 5750, Jackson- 

Ше. Florida 32207. 


ASSOCIATION Pushing Gravitation 
Research announces breakthrough. $2.00 
Refundable. Carnahan, 3204 Breeze, 
Austin. Texas 18722. 


LABORATORY Supplies At Discount- 
ed Prices! Catalogue - 50c, Starr Sci- 
entific, Manitowoc, Wisconsin 54220. 


‚Бап 


ROCKETS!!, Advanced for mature 
enthusiasts only! New 
pellant рош 

tors Parts гау Parachutes, New 
Catalog! 25c. Enerjet, Р.О. Box 400. 
Phoenix, Arizona 85001 


COMPLETE Laboratory, Catalog, 3c. 
Laboratory Sales. Box 161-B, Brighton, 
‘Massachusetts 02135. 


CHEMICALS. Apparatus, 
Scientific Supplies. Catalogue, 
Hagenow Laboratories, Manitowoc, Wis 
consin 54220. 


FIBRE OP-KITS. Using the “ma 
cal optical fibers" that transmit li 
energy. FREE CATALOG. Scientific 
vices. 211P Albion, Wakefield, Massa. 
chusetts 01880. 


27 PLASTICS 


FREE LITERATURE for sculpto 
showing how to make molds, cast plas- 


tics. Adhesive Products Corporation. 
166 Boone Avenue. Bronx, New York 


CASTOLITE pours like water. hardens 
like glass without heat. Crystal clear or 
colors, Embed natural flowers, other ob- 
jects. Make fine gifts. Reproduce your 
own designs in plastics, wax, metal. 
plaster, cement, etc. Make flexible molds 
over any pattern. any size. Profitable 
Manual 25c. CASTOLITE, 73C/PS. 
‘Woodstock, Tilinois 60098. 


LARGEST Handicrafts Supply cata- 
logue $100 (refundable). R.P.H. ; 
PS Winter, Stamford, Conn. 08905. 


VINYL FOR LAMINATING. Free In- 


formation. Grace Products. 4 Beacham 
Street, Everett, Massachusetts 02149. 
29 LOG CABIN & 


HOME BUILDING 


GEODESIC Dome Frames, 34' di 
$450.00. Lind, 224 Midlane, Hillia 
Ohio 43026. 


"A" FRAME cabin. $500 material. 
Purchase jocally. Complete plans. illus. 
trated instruction manual & material 
list: $2.00. Money back guarantee. Order 
plan, 23708 from: “Dependable Prod- 
ucts,” Box 113. Vista. California 92083. 


BUILD Log Cabins, rustic furniture. 
freplaces!!!! Complete manual $3.00. 


; ‘A’ Frame plans $2.00 . . . Guaran- 
teed. Bilder. 956 Springdale, Atlanta, 
Georgia 30306. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


1,000 NURSERY Items - Unusual Seed- 
lings, Trees, Grafts, Seeds, Growers 
Supplies. Books. Mellinger's. North 
Lima. Ohio 44452, 


STRAWBERRY PLANTS 


Our plants hove been Standard of the 
Industry since 1885, The new Berry 
Book—in glorious color—describes vo- 

ties ls best methods. Send for 
your copy today. It's free! 


W. Р. ALLEN COMPANY 
2473B Strawberry Ln., Salisbury, Md. 21801 


REAL ESTATE 


. BIG 264-page catalog. 
f top real estate 


NITED 
612-PS, West 47th St. 
Missouri 64112. 


Kansas City, 


$1.00 ACRE! USA and Canada. Lists, 
Photographs mailed. Government Lands. 
ware Avenue, Buffalo, New 

Yor иш. 


BOILING Spring  Lakes—America's 
Greatest Real "Estate Value. ia acre 
vacation or retirement homesites only 
3900 cash price, Ten year terms avail- 
able. Money-Back inspection guarantee. 
Carolina coast, multi-million - dollar. 
14.000 acre development. 50 fresh water 
lakes, private ocean beach. golf course, 
motei, and country club. Free literature. 
Dept. 2-P, Bolling Springs Lakes. North 
Сагойпа 28461. (Registered under Fed- 
eral Land Sales act but not offered to 
residents of states requiring separate 
registration.) 


RECREATIONAL LAND—Invest now 
for your present and future enjoyment 
in recreation. Hunt—fish—hike—camp. 
ог just sit back and enjoy the peace and 
quiet. Do it all on your own land, in 
beautiful Coeur d'Alene Country of 
North Idaho. Low down and excellent 
terms. For free information write: Gil- 
van Land Co. Dept Р, P.O. Box 995 
Coeur d'Alene, Idaho 83814. 


CANADIAN LAND FROM $19/ACRE! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for farm- 
ing. cottages, hunting, fishing. invest- 
ment. Free catalogue. Canadian Estai 

Land, Dept, PSC-5. 186 Lawrence Ave 
nue West, Toronto 20. Oni 


IDEAL 5-ACRE RANCH. Lake Con- 
chas. New Mexico. $3415. No Down. No 
Interest. $29/Month. Vacation Paradise, 
Money Maker. Free Brochure, Ranchos: 
Box 2003NP, Alameda, California 94501 


BUILD A CABIN ON YOUR OWN 
LAND in the primitive areas of 
Montana. Idaho, Washington. You've 
dreamed of it. now do it on a five to 
forty acre tract in America's vanishing 
wilderness, As little as $1550. Low down 
payment. Terms avallable at less than 
bank rates. Guaranteed road access. 
warranty deed and title insurance. Irre- 
placeable natural land for enjoyment 
now, for retirement or investment. Every 
tract with growing timber. View sites 
and waterfront available. Draw up your 
cabin or camper plans and get away 
from it all on a mountain, stream, lake 
of deep in the timber. Come and see for 
if or write for free lists of sites. 
maps and complete information: Re- 
. Dept. C-30. Р.О, Box 
ity Station, Spokane. 
‘Washington 89214. 


CANADIAN | Vacation Lands; Full 
price $385.00. 40 acres, $10 month. Suit- 
able cottage sites. hunting. fishing. in- 
vestment. Free information. Land Cor- 
poration 3768-D. Bathurst. Downsview. 
Ontario. Canada. 


CENTRAL Ontario—Choice 640 acre 
en's paradises still available— 

0.00 plus $6.50 Taxes yearly Maps 
Pictures, $2.00 (Refundable). Informa- 
tion Bureau, Norval 3. Ontario. Canada. 


$1 ACRE — Canadian Border — nun- 
dreds campsites. islands, farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed. Registrar. 
Room 11. 110 Church Street, Toronto 1. 
Canada. 

FREE Catalog! PHOTOS! Coast to 
coast farms, business retirement. АП 
types. sizes. prices SAFE-BUY Real 
Estate, Box 589-PS, Little Rock. Arkan- 
ваз 72203. 


GOVERNMENT Lands . Low as 
$1.00 Acre! Vacationing, Homesteading. 


Investment! Exclusive “U.S. Govern- 
ment Land Buyer's Guide" . . . plus 
“Land Opportunity Review" isting 


lands throughout U.S. Send $1.00. Satis- 
faction Guaranteed! Surplus Lands. 
Box 19107FO. Washington. D.C. 20036. 


NEW! FREE CATALOG! Big SPRING 
edition! Over 5.300 Properties described. 
pictured - Land. Farms. Homes. Биз! 
nesses - Recreation. Retirement. Select- 
ed Best throut U.S.! 73 Years” service. 
648 Offices. 40 states Coast to Coast 
Mailed FREE from the World's Largest! 
STROUT REALTY. 60-ВТ E. 42nd 
Street. New York. New York 10017: 7-BT 
S. Dearborn, Chicago, Illinois 60603: 
521-ВТ E. Green. Pasadena, Calif. 91101. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


SWISS Army Style Knife, 11 blades! 
Scissors. Scaler. and More! Precision 
quality stainless steel. 34” closed. Pe 
fect for Fishermen, Handyman or Сап 
ers. Send $4.99 to: Blake Enterprises, 
Reed Drive, Deer Park. New York 11729. 


HYBRID Redworms. 5.000—812.00: 
20.000—$24.00. Postpaid with raising in- 
structions. Brazos Worm Farms, Route 
4. Waco. Texas 76705. 


FREE Literature—We Teach You To 
Raise. Sell Fishworms. Crickets. 12-inch 
‘African Worms. Carter Farm-12. Plains, 
Georgia 31780. 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121. 
Cedar Hill. Texas 75104. 


BIG Profits. Raising Nightcrawlers. 
Redworms. Soliless Method—Easy, Three 
Oaks, Dresden. Tennessee 38225. 


40 HUNTING & FISHING 


DOUGH Bait Recipes $1.00. Marfam 
Enterprises. P. O. Box 78333. San An- 
tonio. Texas 78228. й: 


FREE Catalog Low direct prices, Fish- 
ing. Hunting, Archery Reloading. Cloth- 
ing. Camping Foods. Herter's Inc.. Dept. 
C62, Waseca, Minnesota $6093. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


TELESCOPES (reflectors) complete 
kits. Other accessories. request free lit- 
erature. Criterion Manufacturing, Dept. 
PS39. Hartford. Connecticut 06101. 


FREE Binocular. 
Discount sale. Si 


riflescope catalo 
50%. Free gift VI 


FISHERMAN'S Dream Book—Free, 170 
pase catalog just loaded with Hard-To- 
ind Fishing Tackle Specialties and Do- 


It-Yourself Goodies. Our 28th year. Net- 
43613 


craft Inc.. Box 5510PS. Toledo. О. 


est prices! Rods. Reels. Lures 
sores Thousands of items. 
Inc., Dept. R15, Sidney, Nebri 


ILLUSTRATED Catalog: R 
Lines, ish осм 
Orchard Trading. Вох 241PS. Hi 


Michigan 49058. 


Model _ // 
en 7, 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durabil- 
йу. Only 23" when closed. $1.75 
plus 25с post. & hdlg. 

WESTBURY SALES CO.. Dept. K-23-PS 

Р.О. Box 434, Westbury, N.Y. 11590 


36 HOUSEHOLD PETS 


LIVE Seah 
aquarium supplies. 
35c. Marine. 

dale. Florida 33307. 


LOOKING for a Special Puppy - Send 
$2.00 for catalog with prices and infor- 
mation on more than 100 breeds. Hoppe's 
Kennels. Rt. 21. Hill City, Kansas 67642. 


LIVE Seahorses. marine specimens 
aquarium supplies, Ilustrated catalog 
35c. Marine. 23158-Р. Ft. Lauder- 
dale. Florida 33307. 

38 BIRDS & ANIMALS 
QUAILS Incubators. cages. supplies 


catalog. Marsh. 14234 Brookhurst, Gar- 
den Grove. California 92643. 


marine specimens 
Illustrated catalog 
23158-F. Ft. Lauder- 


$500-$1.000 MONTH Plan raising Ral 
bits for us. Free Details. White's Ral 
bitry. PS. Mt. Vernon, Ohio 43050. 


AMAZING Profits!! $10.000 Yearly 
Raising Rabbits for Wool and Breeding 
Details 25c coin. American Angora. 
Malta 1. Montana 59538. 


MAKE Big Money raising chinchillas. 
cavies. rabbits. for us. Catalog 25c. 
Keeney Brothers. New Freedom. Penn. 
sylvania 17349. 


TOPLESS INCOME RAISING Muta- 
tion Chinchillas. 25с; bulletin $1.00 (Re- 
fundable). Chinchilla Box 11PST. Port 
Richey. Florida 33568. 


39 EARTHWORMS, 
CRICKETS, FROGS 


Order. Write: United ‘Binocula 
7616. 9043 So. Western, Chics 
FREE Catalogue! Thousands war sur- 
bargains. Lenses, Prisms, 
tic." Jaegers. 
Lynbrook, New 


ASTRONOMICAL Books. Star — At- 
lases free list. Herbert Luft, Box 91, 
Bayside, New York 11364 


43 GOVERNMENT 
SURPLUS 


JEEPS. Typically from $53.97 
‘Trucks from $17.47 


;, ; Airpianes, Туре 


writers. Boats, Ciothing. Camping. 
Sporting., Photographic, ` Electronics 
Equipment, Wide Variety. Condition. 


100.001 Bid Bargains from Government 
nation-wide. Complete Sales Directory 
and Surplus Catalogue $1.00 (Deductible 
first $10.00 order from our Surplus Bar- 
gains, Catalogue), Surplus „Box 18. 
pring Grove. Pennsylvania 17302. 


GOVERNMENT SURPLUS, How and 


Where to buy in your area, Send $1.00. 
SURPLUS INFORMATION. 615P8 
HEADQUARTERS BUILDING, Wash- 
ington. D.C. 20036. 

JEEPS! TRUCKS! LAND! 100.000 


Bargains Direct Пош Uncle 
ide. How, Where Your Arei 
Complete Sales Direciory $2.00, MOI 
BACK GUARANTEE. Diversified Sur- 
Plus, Box 211170, San Antonio, Tex- 
а 3 


JEEPS From — $52.50. ‘Typewriters 
From—$4.15, Cars From $31.50. Walkle- 
Talkies, Motorerples, Aplin, B 

pi 
Uncle Sam. Tremendous Variety. Excit- 

Write: Enterprises, Box 

New York 11430. 


JEEPS! Pickups! 100.000 items direct 
from government, How? Where? Your 
area. Latest information. Money back 
uarantee, Send $2.00 to: Dependable 
anual =2215. Box 113, Vista, Californi: 
92083. 


JEEP and Gov't, Surplus Buying Man- 
ual (Jeeps Pictured) 156. lus Bar- 
Bain Catalogue 006. Both $1.00. Surplus 
Bargains, Box T89PS3. York. Pa, 17405. 


JEEPS Typically From $53.90, . 

Trucks From $7840 . . . Boats, Type- 
writers, Knives lanes. Clothing. 
Tools. Camping. Sporting. Photographic. 
Electronics Equipment Wide Variety 
Condition. 100.000 Bid Bargains Direct 
From Government Nationwide, Complete 


Sales Directory and Surplus Catagories 
Catalog $1.00 (Deductible On Orders 
From Separate Included Catalog). Sur- 
plus Service. Box 820-B. Holland. Mich- 
igan 49423. 

1973 SURPLUS Army, Navy store 82 


page illustrated catalog. Send 50с. 
Ve SOS N. Clar, Dept. SM. Chicago. 
Illinois 60814. 


JEEPS $5240. Airplanes $75.01. Type- 
writers $6.70. Boats $7.50. Direct From 
Government. Directory and Surplus Cat- 
slog $1.00 (Refundable). Midwest Sur- 
plus. Box 401PS. Dayton. Ohio 45401 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


ANNOUNCING! Nature's Newest Cash 
Crop .. . Fishworms! Amazing News- 
letter Prec! Gloworm. РО2ВЗ. 3910 Elan, 
Louisville. Kentucky 40207. 


evolutionary “discovery, Eh. Satisfac- 
Revolutionary discovery. $3. Satisfac- 
Hon or refund. Gaucho, Box 1769-86, 
Chicago 60690. 
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SHORT Statured? Growth, Height In- 
grease, Facts, Medical Details Adults 
‘Youngsters. 25с to: Physical Culture. Box 
1548-PS4, Pompano Beach. Florida 33060. 


ACUPUNCTURE Needle Anaesthesia 
from China. English. Illustrated. $1.00. 
Easy Shop. 3555 Penn North, Minneap- 
olis. Minnesota 55412. 


onal catalog. $100. ‘Magic. Inc. 5080 
E catalog. $ >, Inc. 
Lincoln. Chicago. Illinois 60625. 


DESTRUCTIVE Power Punch profes- 
sional secrets by registered Black Belt 
plus Membership Card. $300. Karate 
School, Highway 35. Wannamassa. New 
Jersey 07717. 


POWERFUL Muscles Fast!! Obtain 
fantastic results! Free brochures: Uni- 
versal Bodybuilding. Dearborn, Michi- 
gan 48121 


KARATE. Judo. Kendo, Kungíoo. 
Aikido. books, Tatami 1973 catalog 45с. 
Judo America B200-1090 Sansome, San 
Francisco 94111. 

instructions, Il- 
Bales Co., 650-PS, 
California’ 92025. 


KARATE—complete 
lustrated only $1.2 
Metcalf, Escondid 


Gain Weight, 
muscle up 
quickly wit 
brand new mus- 
clebuilding se- 
crets. 25¢ с 
Details. 


HERCULES 11 
Der 1 


46 PROFITABLE 


OCCUPATIONS 


FREE catalog, Repair air condition- 
ing refrigeration, Tools. supplies, full 
instructions. Doolin, 2016 Canton, Da 


Jas, Texas 75201. 
HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett 


Dept, C-86-S2, 6216 N. Clark, Chicago 


BUILD WISHING WELL BARBEQUE 
for Fun or Profit. Pictures. Details 
Bend Stamped. self-addressed envelope 


today The Handy Man Can. P. О Box 
301. Hales Corners. Wisconsin 53130. 


e Broker. Highly 


FREE Literature—Make Big Mom 
Raising Fishworms and Crickets Cai 
ter Farm-10. Plains, Georgia 31780, 


OVER $16.50 an hour 
home! Rubber Stamp 
small manufacturers 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-CC. 
1512 Jarvis, Chicago. Minois 60626. 


47 BOOKS & MAGAZINES 


LOGIC NEWSLETTER. 
DESIGN And Construction. Sample 
Copy $100. Logic Newsletter, РОВ 252. 
Waldwick, New Jersey 07463. 


Spare time at 
industry needs 
We furnish all 


DEFENSE MANUALS Hand to 
Hand Combat $1.50, "Combat Without 
Weapons" $2.00. Gunbooks — Manuals. 
Catalog 25c Eagle Books. Box 12023. 
Lexington, Kentucky 40501. 


FREE Lists! Hundreds Interesting In- 
expensive Books. Fleischer. 129 Walnut 


"WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 


St. Everett, Massachusetts 02149. log 10с. Top Hat. Evanston. Ill. 60202. 
UNUSUAL Books! 40 for $3. Catalog MAGIC! Great hobby. Start with 
Free! International, Box 7796PS, At- Genil Magazine. Monthly Dealers. 


Janta, Georgia 30309. 


FREE 306 Magazines Monthly, Writ 
Diamond Box 15473Р. San Diego, Cali- 
fornia 92115. 


CLOCK and Watch Repairing Books. 
Tools. Materials. Pree catalog. North 
American. Box TIBCA. Fox River Grove. 
Tilinois 60021. 


COLLEGE DEGREES BY MAIL 
FREE details. Write: Norman Pub- 
lishing. Dept. 10. Box 3199. Pasadena. 
California 91003. 


aloe. How-To-Books. Bar- 


FREE С. 
gain Guides. Blue-Books. Elston House, 
Centerville. Massachusetts 02632. 


TERRIFIC Book Values! Free Details. 
Vernco, Box 1218. Whittier. California 


BOOK hunters! Send Wants! Atlantic 
Book Service. 287 Main. Charlestown, 
Massachusetts 02129. 


SCIENCE Books. Free catalog. Sun- 
mount Books. Box 145W. Willowdale. 
Ontario, Canada. 


48 TOYS & GAMES - 


NEW PUZZLE For Amateurs and Pros. 
Send $1.50. Beltoy, 5 Morley, Green- 
field Park, Quebec.” Canada. 


49 JOKES & NOVELTIES __ 
SILLY. Gibberish, Doubletalk. Mean- 
less-Saying Stickers. Stick Anywhere. 
$2 3 sets, JR Norris Postbox 


1600 Novelties 
FREM seas ce tet 


J Hobbes. Sports, Science. Electrons. Funmakens Рэ: È 
[ hedena. Emblems. Posters, Map. Games, Gifts, Models § 
Money Makers. Jewelry, Bargains, Gadgets, Books, р 
Photo А Optical, Tools, Watches, eic. No пе 
necessary. Send name, address i 
1 Johnson Smith Co., Dept. СЦО, Mt. Clemens, MI 48043 
am as am ao an a aa aa aa e: —— n =. 


50 


MAGIC TRICKS, 
.. PUZZLES, ETC. 


\ 500 TRICKS - Large 1973 Catalog 
Newest Magic for Pocket, Parlor. Stage 


Send 25c. Fastest Mail Service. Jeffries 
Magiciand, Dept. 12. Dallas. Texas 75221 


DISAPPEARING Card ВаШев Profes- 
sional Magicians, Easy. $1.00. Wilson 
Box 181. Warminster. Pennsylvania 18974. 


tricks. news. 4 month trial $2.00. Genii. 
Р.О Box 360685, Los Angeles, Cal. 90036, 


51 COINS & CURRENCY 


52 STAMP COLLECTING 


IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising below 
mentions "approvals." This means that 
in addition to the special offer, you 
will receive stomps ON APPROVAL 
from which you тау select stamps you 
wish, and return the balance along with 
payment for the ones kept. Approvals 
may continue to be sent unless you indi- 
cate you do not wish fo purchase опу. 
In some cases the special offer is made 
only to approval buyers. 


1964 UNCIRCULATED Year Set. $3.00. 
Free Catalog. Village Coin Shop. Dept. 
C. Plaistow. New Hampshire 03865. 


MINT U.S. Below Catalog, 25¢ for 
Sample. Approvals. Bentley Stamps, 638 
Canary, Dunkirk, New York 14048. 


UNITED STATES Coins! АП types 
mixed Grab-Bag style. Values $6007 
$60.00 Send $4.00. Coin Surprises. Р.О. 
Вох 532. Dearborn Michigan 48121. 
FOREIGN COIN COLLECTIONS—21 
Different $1.00; 49 Different $2.50. Paper 
Money. 8 Different $1.00. Wentz. Box 
24398. Newark. New Jersey 07114. 


FANTASTIC Triangles. Diamonds, 53 
others 10c. Approvals, Longhorn Stamps, 
Lubbock. Texas 79410, 


SHARJAH PAINTINGS Complete Mint 
Set 10c plus Topical Collecting Space, 
‘Sports, Etc. Worth Much More plus Ap- 
provals and Bonus Purchase Plan, Dan- 
iel Healy. PS/l, 821 North Haddow, 
Arlington Heights, Ilinois 60004. 


ONE MILLION LINCOLN PENNIES 
Mixed Dates 1909 thru 1958: 100 for 
$4.20 includes Gift and Catalog. Coin 
Surprises. Box 532. Dearborn, Michigan 


FREE Mammoth Collection, Scott's 
International or Master Global Albums 
when you buy our Approvals. Bargain 
Service, Box 5345, Santa Ana, California 


in, Coin List. 
Buzzard's Вау 


Economy 
Massa- 


chusetts 02532. 

FIVE Indianheads $1.95: Terrific List- 
ing 25€. Fairway. Box 6858, White 
Plains. New York 10602. 


FREE! 10 African Beauties! 30 Others! 
Approvals. Cambridge, Box 2311, Heath. 
Ohio 43055. 


100 DIFFERENT United States, 28c. 
United States and Foreign Approvals in- 
cluded. Sheiron, Box 547K, North Miami, 
Florida 33161. 


$1000.00 BANKNOTE 25c with compre- 
hensive U. S. coin and supply catalog. 
Schultheis. Box 2151B, New Hyde Park. 
New York 11040, 


OVER 20 Different Coins Including 5 
Indianhead Pennies and Liberty Nickels. 
$3.95, 7 Seas, Box 8491. Richmond, Vir- 
gina 23226 


22 "S" LINCOLNS including 19555. 
5175. 24 1909-1939, $1.75, 10 "S^ Jeffer- 
sons. $1.5. АП different. All three $4.95. 
HARRIS. Вох 20376. Santa Cruz. Cali- 
fornia 95060. 


of Thousands of Stamps 
and Coins. No Approvals, Bryson, 612P 
White. Toledo. Ohio 43605. 


SEND only $100 for Coin Collecting 
Outfit. Contains 25 new coins from 25 
countries. Plus magnifier, wooden nickel. 
“How To Collect Coins" booklet, speciai 
coin envelopes. foreign banknote and big 
catalog of coins. paper money. collectors 
Supplies. Littleton Coins. Dept. GH-2. 
Littleton. New Hampshire 03861. 


100 INDIAN And Lincoln Cents, 1920's 
And Older $5.00, Free Catalog. Wesley 
Rood, Box 9, West Union, lowa 52175. 


$100 SPECIALS. 4 Mercuries or 20 
Lincolns or 6 "8^ Jeffersons, All Differ- 
ent before 1955, Goan, Box 822. LaMesé 
California 92041. 


S LINCOLN. 10c, Bargain List 
led. Farley Coins, P835. Metamors 
Піо!» 61548. 


COMPLETELY illustrated 84 Page 
Catalogs. 25c. Manhattan Magic. Box 
334-8. N Y.C. 10011 


GRAVITY—New Simple Theory $3.95 
postpaid. Gravity. 1790 East Bridge 


ton. Colorado 80601. 
FREE List! Do-It-Yourself Books. An- 

dover Enterprises. 4729 Andover Square, 

Indianapolis. Indiana 46226. 


BACK Issues, Thousands. Catalog 
$1.50. Kelley, 65 California. Hempstead. 
New York 11850. 


LATEST Catalog of Military. Survival. 
Books/Manuals 25c. Hillcrest Publicu- 
tions (L-18). McDonald, Ohio 44417. 


FIX CLOCKS, WATCHES 


FOR FUN & PROF. 


ашан H 
fives you thé Knowle 


edge skilled, watch- 
makers learn. 


OVER 200 ILLUSTRA- 
TIONS show how to in- 
stall hands, dials, crystals, 
mainsprings, stems—rehouse 
old movements n modern 
ases —cleun. CE „ ete. 
INSTRUCTIONS COVER erery popular watch. 
and clock, chimes, grandfathers, cuckoo. 
everyday alarm and electric clocks, Handbook 
EU CR tl a in af С 
jor Tepaifs at whole- 
Sale prices aa business expands! 
Friends gladly pay $5 to $50 for restorin 
cherished СТАА Try the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Rush 
only $4.95 plus 30¢ handling on Б 
pn guarantee. EMERSON BOOKS. 
Inc. Dept. 695-X, Reynolds Lane. Buchanan. 
New York 10511. 


192 | POPULAR SCIENCE 


NEW 36 Page Mini Catalog. Jokes 
Tricks, Novelties 25c. Lee Jones Com- 
апу PS P. O. Box 15704. Tampa. 
lorida 33614. 


SEND $200. Receive Three Tough. 
New Puzzles. Box 1176. Palo Alto 94302 

TWO! Different Magic Catalogs. 25€. 
Miami Magic, Box 1047. Miami 33133 

VENTRILOQUISTS Dummy Catalogue 
25e. Storyteller Studios. Box 633P. Bell- 
flower. California 90706. 


TWO novelty tricks plus big illustrated 
catalog 25c Sun Magic. West Oakhill. 
Williston. Vermont 05495, 

LEARN VENTRILOQUISM' Courses, 
Dummies Marionetts. Catalog 25c. MAG. 
IC. NOVELTY Catalog 20c, Rizzy's Ven- 
triloquism. Magic School. 3746 West 63rd 
Street. Chicago. Illinois 60629. 


1000 WAYS to have fun!! Giant Hou- 
dini Magic catalog 25c. House of 1000 
Mysteries. Р.О, Box 2026-РЗ. Pompano 


BOOKS Ventriloquism Made Easy .., 
1 Magir Tricks for Amateurs 
joudini on Magic $2.98 Dream Боо 


zzv" 
MAGIC & NOVELTIES 


GOLD COINS of the World. Beautiful 
Low Prices. Plus thousands of United 
States Coins. Free price list. РИ 
long айтпай! envelope. sel 

Silver Center. Box 22171-5, 
cisco. California 94122 


OLD MONEY 

Authentic reproductions of 184 

$1000 WiN, 1961 Confederate. $ bin 

$500 ЫП on zenuine. 

‘sbevially. revered 10 

тшй. V harer $1.00 ror. 

Y all thre above bills for 

ч, мааи nelle. 3e Sales Tar.) 
RUSH YOUR ORDER TODAY 
C. W. SALES COMPANY 

(921 Lowell Road 


American 


FREE COIN 
COLLECTION 


30-Doy Money Back 
GUARANTEE 


то $119.95 
ALL TRANSISTORIZED 


collection without spend- 
Coincollector. 


SNR the 
Souvenirs of gold. 


Usted prices. 
Rend ‘cash, "check or mone, 

add SP rax 10: TREASUI 
Раза, Tennent, N.J. 07763. 


Order cin N3. 
HOUSE, Dept: 


FREE!! 25 U.S. Commemoratives 2" 
Diameter Magniier, doe. Approvals. Mizo 
drak, 5630 Wilson, Chicago 00650. 


FREE! Biz Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. & B. М. A, stamp 
Packets. albums, accessories апа sup- 
plies. Also. fine stamps from our ap- 
Proval service which you may return 
Without purchases and cancel service ut 
any time. Jamestown Stamp. Dept 
EXiPS. Jamestown, New York 14101. 


WORLDWIDE Packet Free. Penny Ap- 
Provals. Froeblick. Box 1. Waukegan, 
Tiimnots 60085. E 


SENSATIONAL Clearance, Forty Dif- 
ferent Packets Only $1.00. Norge, Wyck- 
off, New Jersey 07481. 


$200 EXCEPTIONAL Value, Onl 
to New Approval Applicants. Jenco 
Stamps, Box 242, Wayne, New Jersey 


U.N—5 DIFFERENT Mint 10с! Ap- 
provals. Gordon Davison, Hillsboro, New 
Hampshire 03244. 


WOW! 110 All different, бег 
‘Commemoratives, di 
wes. Big catalog. 
amps from our approval service. which 
you may return without purchases and 
Cancel service at any time. Jamestown 
Stamp, Dept, Aj3PS, Jamestown, New 
York 14701. 


FOREIGN Approvals! Gigantic va 
ues! 3c each, ABC, Dept, 3302A, Box 
6000. San Francisco 94101 E: 

1200 MISSION Mixture $1.00, 7,000, 
3500. Stamps, Box 9, West Union, Jows 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations—Most а Half- 
Century Old! Nations overrun by in- 
Vaders and never freed again. Stamps 
зо appealing that experienced and be- 
ginning collectors alike will want them. 
‘You get 110 other stamps from Britain’s 
Lost Empire plus illustrated Album to 
keep as a Bonus should you buy $1 
from our Approval Selection. Or return 
Album and 110 stamps with selection 
and buy nothing Cancel Service any- 
time. But Lost Nations Stamps are yours 


to Keep! Send loc for mailing While 
Supplies last. Kenmore, Milford LN- 
N.H. 03055. 


FREE 11 Japan War Stamps. Approy- 
als. Shroeder. 14861, Sherburne, Bi. 
Раш. Minnesota 55104. 


BEAUTIFUL Peruvian Nativity Scene 
issued by Vatican Only 25с with Ap 
provals, Green Mountain Stamp Compa- 
ny, Box 235, Winooski, Vermont 05404. 


AUSTRALIA—50 Different—10c with 


Approvals! Value Company, 10209-В 
Tenbrook, Silver Spring, Maryland 
20901. 


EXCHANGE, Send 100-200 different 
foreign With 35c, Receive different, John 
Patterson, Lancaster New York 14086. 


INVERTED Error"—Dag Hammar- 


skjold. 10c with approvals. Belmont 
Stamps, Washington, D.C. 20015. 

WORLDWIDE COLLECTION. 2.000 
Different $7.00. Larbig, Box 2617, Lake- 
wood. Ohio 44107. 

. 22 Tempting 

Triangles 10€. Approval Stamps, Box 
1444-C. Kitchener. Ontario, е 


25 LARGE Russia. l0c with 2c Ap- 
provals. Philmurt, Box 3868, McGregor, 
‘Texas 76657. 


200 WORLDWIDE 25с To Approval 
Applicants. Polze, Box 5215, Milwaukee, 
Wisconsin 53204. 


500 DIFFERENT worldwide stamps foi 
$1.00, Smith, 5088 Brooks, College Sta. 
tion, Texas 71840. 
Зе PLATE Block 250 with comprehen- 
sive US. stamp and suppl! | san 
Schultheis, Box 2151B, New Hyde Pari 
New York 11040. 


100 OLD U.S. Stamps between 1861 
423 Shepard. 


and 1935 $1.00. Ed Roush, 
Mansfield. Ohio 44907. 


MINT | STAMPS—25 АП different 
Worldwide. Large and Beautiful only 
Joe, approvals, Coretta, P.O, Box ТЇ, 


UNITED STATES approvals 3c 
and ир. Siami hangar РВ 
Broud, Schenectady. New York 12503 


ONE Cent а Stamp-write for jumbo 
books of foreign stamps mounted in 
Scott order ut lc each stamp, Bullot 
Philatelics, 0818 Bay Parkway, Brook- 
ayn, New York 11204. 


225 STAMPS FOR ONLY 10c! Air- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance. cancel 
service anytime. MYSTIC STAMP CO. 
Camden 55, New York 13316. 


80 DIFFERENT U.S. Stamps. Includes 

‘Stamp of occupied Nations. 

Only 25с, Approvals included. Willett 

Co. Box 338-Ү. Yorktown Heights, New 
York 10598. 


1000 PRE-1939 USA. contains dues. 
revenues, commemoratives. presidentials, 
high older issues. etc. 33.00: 

$12.00. 300 pre-1940 USA commem. 
Oratives $2.00: 700 $4.00. 5000 foreign 
$3.00: 9000 $5.00. No approvals. Meyers. 
5321 ‘Fleming. Richmond, Calif. 


FREE! Fine old U.S. Stamps with 
Approvals. 


west quality U.S, 
Eiftvo nor. Oia Bethpage, WW iad 
245 DIFFERENT U S. commemoratives 


with approvals $1.00. Carstamps. Р.О. 
Box 6101, Fort Smith, Arkansas 72901. 


FREE, Mint Worldwide Packet. Ap- 
provals. Hildebrand. Box 5645, Redwood 
City. California 94063. 


FREE Surprise collection sent 
Jay. 1784 Union, San Frat 


th 


chico 94123. 
VATICAN Xmas Set (1967) 50c. Ap- NUDES: Different: 20c, Approvs 
provals. dris Box 7194, Detroit, — Stamp Parm. 258. Oxford, Wh. 33932. 

Michigan 48202. = 
— - SENSATIONAL Penny Approvals! Р 
PAINTINGS--25 Giant Multicolored КАШ Ek a rite Toda 
Beuuties, Ic, Approvals White Kock Schmidt, d 
Eem 13125-24P Avenue; Surrey. -———— — 
‘Canada, OLDER U.S. STAMPS. COVERS. on 


Large „Assortment 
lue Packet $2. Schoumeyer 
‘ork Avenue, Brooklyn, New 


York 11225. 


FREE Bargain Lists! U.S, Mint-Plate 
Blocks, Scotco, Box 855-PSB, Miami. 
Florida 33147. 

VAN GOGH Gold-Framed Paintings. 
Multicolored complete et Freel 
If Approvals Requested. Fri) 

Box 197A, Red Hook, New Yor 


88 COUNTRIES—Only Worth 


$5.00 at ca 


We! 


Incredible coi- 


. Bortuguese, Spanish Colonies, 
Bid Hb Gentuy New Luues Moon and 
Outer Space stamps, etc, Ай for only 
Also, other exciting stamps to ex- 


amine Iree, Buy any or none, return 
се, cancel service anytime. Plu 
H. Е. Harris 


erful, Free Cutalog 
58-47, Boston, Massachusetts 02117. 


DIFFERENT U.S. Commemoratives 
Fine U.S. Approvals Accompany. 
Stamps, box 425P, Bellmore, New 


"AFRICA," 25 beauties, 10с, Approv. 
als, Gorliz, Box 2876565, Memphis, 
Tennessee 38128. 


FREE - Mint British Colonials from 
Antigua St, Christopher, Nevis. Sarawak 
Turks Caicos, ‘Tristan, Caymans, St. 
Vincent. Free with Approvals, Viking. 
Great Neck, New York 11021, 


FREE 117 Flag Stamps with Appro- 
vals. W-B Stamps, Wilkes-Barre, Penn- 
sylvania 18705. 


FREE! $10.00 Giant Stamp Collection 
of 300 All Different colorful. valuable. 
postage stamps irom Alrice—Europe — 
rilish Empire—Worth $10.00— 

logue prices. Also money- 
- АП yours as а Get~Ac- 
Adulis only. Other fin 
your inspection. 


ing Booi 
Suninted ‘Gift. 
stamps enclosed | for y 
Frasek Co.. Inc., PS3. White Plains. New 
York 1060i: 


approval to adults only. Surprisingly 
good. Engle. Box 2085. Lowell. Michi- 
вап 49331. 


PENNY Approvals! Regardless Cata- 
k loster 4164—Sind St. San 
California 92105. 


500 STAMPS OF WESTERN EUROPE 
= S1.00—10 Approval Applicants. Special 
Bonus Plan too! Patrick Stamp Com- 
pany. P.O. Box 1937, North Hollywood, 
California 91604. 


FREE “Space.” Moon Landing—oth- 
ers. 110 Different! 10c Mailing. Approv- 
uls. Shaw. Drawer E-72. Montevallo, 
Alabama 35115. 


U.S. BARGAIN: 60 different 10c with 
beautiful world-wide approvals. Scamp 
Center, Kennebunk. Maine 04043, 


12.000 DIFFERENT! Amazing new 
е builds sour collection aystematical- 
у. Country by Country. Only 50с weekly. 
Ware, Monroe 70, Connecticut 03408 
RUSSIA 25 pictorials 10с, Approvals. 
J, Nutt. Box 357. Penn Yan 1. New 
York 14527. 


1с APPROVALS. Write for selection. 
Harold „Streff, Route 3, Fort Dodge. 
Towa 50501. 


50 DIFFERENT Агғепііпа—10с. A 
provals Gobestamps, Box 402, Ві 
ford. Maine 04005. 


55 ELECTRONICS, 


STEREO, HI-FI 


WHOLESALE Stereo Components. All 
Major Brands. Write for Free Prices and 
Catalogue. S & B Distributors. 946 Mid- 
way, Woodmere, New York 11598. 


CANADIAN Electronics Surplus Cata- 
log. 120 Pages. $1. Etco, Dept. PS. Box 
741; Montreal 


POEMS and Lyrics of religious. rev- 
erent. inspired nature wanted for im. 
mediate recording. We are only interest 
in songs of hope. God's lov 
Comfort st His words and Wisdom Cas 
thedral Recording. P.O. Box 78PS, North 
‘Weymouth. Massachusetts 02191. 


PUBLISHING Contract Guaranteed on 
selected songs and poems, Free evalua- 
Чоп. Holywood Songwriters, 6253 Hol. 


FREE Catalog—Electronic kits ampli- 
flers—preamplifiers—psychedelic strobes 
—SCA Adaptors—color organs—digital 
instruments. uitar amplifiers, Free 
Subscription, SWIPE. Box PS32040, San 
Antonio. Tekas 78216. 


SLEEP-LEARNING KITS — endless 
tapes. timers. complete outfits. Catalog 
free. SLRA. Box 24-SB, Olympia, Wash- 
ington 98501. 


56 PHONOGRAPH 
RECORDS, TAPES 


lywood. 2117-Р. Hollywood, Calif, 90020. 
POEMS set to music. Songs recorded. 
Send poems. songs. Crown Music, 49- 


West 32, New York 10001. 


a Fa киы. Accepted 
weblished. rec our exe 
"Talent i7-PS Longwood Road, 
Massachusetts 02109, 


POEMS. songs wanted for hit record- 
ing. guaranteed publishing, radio re- 
lense, “America’s most popular new talent 
studio. Broadway roductions, 
11687Р8 Bee Ridge, Sarasota, Florida 


FREE Catalogues, 2000 hard to find 
unusual records. Rose's, 128 Breckin- 
ridge, Louisville, Kentucky 40207. 


FREE Monthly Record Barcain List. 
Fantastic. ‘Discounts! Rosema 1. Вох 
16083, Philadelphia, Pennsylvania’ 19114. 


8-TRACK Cartridges, Cassettes 
mendous Discounts. Write for Free 
logue. Exhibo West. Вох 5174-PS, 
Mission Hills, California 91340. 


OLDIES - 45 RPM Original Hits 
alog 50c C&S Record Sales, 
Wampsville, New York 13163. 


8-TRACK Blank Ci 


1.29. 25 
io 70 minutes. Scotch Tape, quantity 


discounts. AUDIODYNE. Р. О. 
San Jose. California 95106. 


NOW! Your Favorite Ol’ Time Radio 
Prcgrams on Tape! Free Lists! Sondreal. 
4109 Pleasant Avenue. Norfolk. Virginia 

ls 


57 MUSICAL 
INSTRUMENTS 


GUITAR. Banjo. 
making materials 
Catalog 25c. Guitar Center 

homa 74115. 


WHOLESALE, Musical Instruments. 
Accessories. Allied. 573 Route 17. Para- 
mus. New Jersey 07652 

FREE CATALOG. 30%) DISCOUNT 
Best Names In Musical Instruments, 
Dial For Music, Inc.. 90 North Main 
Street. Spring Valley, New York 10977. 


LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
ANTHONY CAPPELONI 130 MELOY 
ROAD. WEST HAVEN, CONN. 065! 
ACCORDIONS And Amplifiers! New 
Used. Cordovox, Excelsior - Top Make 
Save to $05. Direct factory dealer. 
Terms, Trades accepted, 5 day home 
Free catalog - Discount pric 
Accordions Unlimited. Dept. 
3147 North Luna. Chicago 6064! 


REBUILD А Player Piano! Details 
from Vestal Press, Vestal 8. N.Y. 13850. 


Box 825. 


Violin, Mandolin 
accessories. books. 
Box 15444. 


SONGPOEMS Urgently Needed Possi- 
ble Recording Publishing, 8 

ment. Betty's Music Make! 
Park Buuding, Pittsburgh, 


SONGWRITERS. Subscription three 
dollars. Song Request Magazine, Mount 
Morris, Michigan 48458, 


60 BUSINESS 
OPPORTUNITIES 


PIANO Tuning Learned Quickly at 
Home! Tremendous field! Musical knowl. 
edge unnecessary, GI approved. Infor. 
mation Free. Empire School. Box 327, 


Miami 3314! 
OPERATE a Mail-Order business from 
your home. Everything furnished. 


Linder. НМО-33, 
Dolton! Illinois 60419. 


14603 Dorchester, 


$39.00 STARTS profitable Mailorder 
Business selling books. Complete expla- 
nation Pree. Neil H. Tasker. Shamokin, 
Pennsylvania 17872. 


FREE Millionaire Book. 99) Success- 
ful. “Little One-Man Businesses. Work 
! SBI-3. Kerrville, Texas 78028. — 


BIG Money opportunities. Proven. 
Home-operated. Guaranteed Money Mak- 
ing Procedures. Rush $3.00. Research, 
Box 507B. Waynesboro, Penna, 17268, 


NATIONALLY KNOWN MANUFAC- 
TURER, 1972 SALES $157.000.000 OF- 
FERS YOU Your Chance to be in your 
own business. Highly Profitable, Suc- 
cessful Mobile Auto Parts Distribution- 
152 Now Operating Coast To Coast. Val- 
ley Forge Products, Division Avnet Inc. 
Dept. T. Box 96. Inwood, New York 
11696 


MAKE 52.000 Monthly! Copy The Mall. 


! Potomi 
. Virginin 


order Experts! Only $3.00 
PS-2. Box 3083. Alexandri 
223 


EXECUTIVE Mailorder Franchises 
Freel! Full-line. uncopied baby necessi- 
es imm-diate'y self-sell. 4,000,000 year- 

Trinity. 


NEW FREE CATALOG! Musical In- 
struments, Accessories. Instruction 
Books, Marina Music. Box 718-A. Marina 
Del Rey. California 90291. 


FREE! 50 DIFFERENT WORLDWIDE. 
Also Receive The Most Dynamic Cat 
log Of Foreign Stamp Offers In Ех! 
Free Bonus Plan. No Approvals. 
tamps. Box 0-12. Morton Grove, 


FREE; 55 different. including tri 
angles. ‘space. others! Nice. low cost 
approvals, L. Baird РЗ-33. Box 8128. 
Portland. Orezon 97207. 


50 DIFFERENT old US. Revenue 
Stamps $100. Winchester Stamps, Box 
3592. Mansfield. Ohio 44907. 


STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flowers 


SEND only 10е for the most wonderful 
catalog of stamp offers in America. You 
will also receive а special bonus collec- 
Чоп of 150 different stamps from St. 
Vincent, Rwanda. Russia. etc. Littleton 
Stamps. Dept. MN-2, Littleton, New 
Hampshire 0356! 


50 YEARS Old. fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. Jaxon. Hox 145, Brooklyn, 
Мез York 11230, 


TONGA'S UNIQUE MAP SHAPE 


Stamp, Apollo Moon Landing, Old Ma: 
ter Painting, Malaysia Butterfly. Gra- 
nada Olympic Sailing Ship. Cayman Is- 
lands. Charles Dickens, Bhutan Boy 
Scout. Virgin islands Pirate plus 100 
others: 10е when requesting m 
provals, Select only those desired 
turn balance. Cancel service any time. 
DOUGLAS COOK, Dept. PS-10 
Las Vegas, Nevada 89112 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


36c TUBES. Radio & TV! Free Color 


Catalog. Cornell. 42175. University, San 
Diego. California 92105. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Requesting 
United States Approvals. K&B, 10. 
Brooklyn. New York 11223, 


MONTHLY Picture Catalog of Indus- 
trial and Government 3 


LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free de- 
lalis. Blaylock, Box 25-0. Marietta, 
Georgia 30060. 


MUSIC—Sheets—Books—Methods | for 
all Instruments. Write: Music For You. 
dir North Main. Blacksburg. Virginia 


30% DISCOUNT. Name Brand Musi. 
cal Instruments: Pree Catalog. Freeport 
Musis, 4880, Route 110. Melville. NA. 


E Astonishing profits. 
Trac Eee. Detroit. Michigan 48200. 
BALD: Sell Men's Hairpieces! Com- 


lete Instructions! Success Guaranteed. 
$500 - Macaluso, Box 21091, Philadel- 
phia. Pennsyl 


SELL 300+ Qui 
Retail. through 


Details. 


NEY in Mail Order, Free Details. 
Island, Box 187-W. Bayside, New York 
1381: 


IERBALISM! The home gold mine! 
бейш ца кез вш чш; 
Remuda. Glendora. California 91740. 


30'; ~ DISCOUNTS. Name Brand In- 
struments, Free Catalog. Continental 
Music. P.O, Box 3001, Dept. А.. Garden 
City. New York 11530, 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods— acces- 
sories. International Violin PS1, 414 East 
Baltimore St.. Baltimore, Md, 212 


WHOLESALE! Professional Quitar: 
PA Systems, Altec Speakers, 240% RMS 
Amplifiers. Free Catalog, Carvin, Escon- 
dido. California 92026. 


58 — SONG WRITERS 


RECORDS Made Publishing Contract 
Guaranteed on accepted songs. 
to Talent Searchers of Hollywood, 6311V 
Yucca. Hollywood. California 90028. 


MAKE Years Income 
Camping. No selling. Capital or Land 
necessary. Write Edru's, Route 5, Box 
5733. Сік Harbor. Washington 98335. 


VENDING Machine, No selling, Routes 
Parkway. Corporation, ^ TIPS. Ensor 
arkway Corporation, 
Street. Baltimore. Maryland 21201. 

MAILORDER Millionaire helps begin- 
ners make $500 weekly. Free renort re- 
Venis secret plan! Executive (183). 335 
North “Michigan. Chicago 80001. 


tufing envelopes. 
Beginner's Kit. 
Lewcard, 0392Р5 


$25.00 HUNDRED. 
Immediate earnings. 


92621. 


MAIL order distributorships available 
E ips 


FREE jing Information Peer. for $150 investment brochure, 
less ons ‘Bex 193P. ‘Bloomfield, Dept. 105, Audit Controls. 28 Brookside 
‘Connecticut 06002. Avenue Fair Lawn, New Jersey 07410. 

e for soi Nashville MAILORDER Treasure Books, Free 
Music, Productions, Box 40001-M. Nash: Box Wc. La 


brochures. Amerasian. 
Canada. California 91011. 
MARCH 1973 | 193 


CLIP Newspaper items, To $10 00 each. 
Details free. Foster, 212-P3, Brooklyn 


ADDRESSERS And Mailers Needed 
Details 10с. Lindbloom Sales. 3636 Peter- 
son, Chicago. Illinois 60559. 


MAILORDER Catalogs. Your Name 
Imprinted. Merchandise, Drop Shipped 
Details 25c. AM Sales, 32-28 100th. East 
Elmhurst, New York 11369. 


BUMPER Sticker Printer Kit puts you 
into bumper sticker and T-shirt print- 
ing business fast! Great at swap meets 


stencils to cut, 

jaterials to earn 2 
Sticker Printer, Dept. 57. Box 234. Tor- 
Taute, Cainornja 90901 


BELOW WHOLESALE CATALOG. 1000 

. We show you 

00. Trade Center, Dept. 

1008, 1102 Malone Drive, Orlando, Flor- 
ida 32810. 


EARN $60.00 Dally Manufacturing 
Concrete Fence Posts, Practically no in- 
vestment, Send Stamped-addressed en- 
velope, American. Excelsior Springs. 
Missouri 64024. 


$200.00 DAILY in Your Mailbox! Your 


Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B, Holland. Michigan 4942. 


BOXES, All Sizes, Free Catalog. Lake- 
side. Dept. 8. Silver Lake, Minnesota 


FREE "Money In The Mail". Kenny, 
2500 maryiand, Decatur, Georgia 30052. 


FREE Collection Agency Detail 
1,000.00, Monthly Possible. Mast 
rawer 77009-B. Atlanta, Georgia 10209. 


HOW To Raise $100.00 to $1.000.000.00!* 
Drawer 77009-PS, Atlanta. Georgia 30309. 


MAKE durable building plastic easily. 
Waterproof, Fireproof. Economical. Bays 
Laboratory. Cedaredge. Colorado 81413. 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full, Part Time; Ex- 
perience Unnecessary: Free Details: 
Roberts Company. i741 Circle Road. 
Baltimore. Maryland 21204. 


$1000 MONTHLY from your own 
home. Write: Jordan. 27495 Road 178. 
Dept. PS2. Exeter. California 9.221 


SELL Books!! Complete Mailorder 
plan. Vikarie Box 1912P84, Salt Lake 


GUATEMALAN Typical Items. Free 
Catalog. Mapilon. Box 268. Guatemala 
America. 


DO Simple Addressing-Mailing. Re- 

195 orders. Keep 5800 pront 
15 Free! Quality. Box 98. East rock- 
New York 1151 


JOIN THE PROFESSIONALS. Profit- 
able Gift Catalog Distributorship, Gift- 
fair, 1430-50 Wells. Milwaukee, Wiscon- 
sin $3233. 


BUILD Custom Cases at home for 


profit. Get orders by mail We supply 
materials, instruction—everything, Free 
Home Business Details. CSCC.” 6075 


CSY De Soto Avenue, Woodland Hills. 
California 91364. 


BE READY In a Few Weeks to Make 
Up to $10 in an Hour. spare time. at 
home. We show you secrets of Invisible 
Reweaving Reknitting. Make holes. cuts 
Disappear from any fabric, even knits. 
Details Mailed Free. Simple Home Study 
Course, Fabricon. 2003 Montrose. Chi- 
саво 60618. 


CLAIM ABANDONED SILVER—$20.. 
000 secret revealed! Free information 
Silverman 4А-12, Вох 548, Woodville. 
‘Texas 75979, 


3 GOLDEN Opportunities Open, Free 
Catalog. 101 Specialties and Gifts, Buy 
below who.esaie. LQM. 111-PS Anderson 
Weathertord, Texas 76086. 


MAILORDER Imports. Report Reveals 
Foreign Drop Ship Sources. World 


Traders Digest. Iden) Mallorder Items 
Oxford, North 


HOME PORTRAITURE, Big Money! 
Send Stamped return envelope. Photog- 
raphy, Basé, Sunset, Houywood 90027 


MILLIONAIRE MONEY - SECRETS! 
Remove Debts, Raise Money, AAA Cred- 
it Lifetime Income. Free Advisors. Box 
616, Beverly Hills, California 90213; 


NEED Extra Income? Learn to Oper- 
ate Profitable Home Engraving Business! 
‘Tritech, s911T McKeith. Midiand, Mich- 
igan 48640. 


$2,000.00 MONTHLY Selling Informa- 
tion by Mall. Ropchan, Box 53418. Sher- 
man Oaks, California 91413, 


$20.000 ANNUALLY. Become a Patent 
License Broker, Experience Unnecessary. 
Details $1.00, Vincent, Skippers, Virginia 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free report "Make Money Ву 
Mail." Discloses free advertising, profit- 
able products. Mailco, Dept. GC683. 
California 91364. 


Sell Personalized 
Metal Social Security Plates. Sales Kit 
Free! Myers. 928PS Crescenthill, Nash- 
Ville. Tennessee 37206. 


EARN Money raising fishworms for 
us. Write: Oakhaven-43. Cedar Hill 
Texas 15104. 


I MADE $40.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey. Box 318F. 
Ypsilanti. Michigan 48197. 

MAKE 2 to 3 times your cost whole- 
saling 1001 products. Gifts. Mail Order 
Specialties, Toys. ‘Novelties. Carded 

ferchandise . . . Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC. 6061-SSY DeSoto 
Avenue. Woodland Hills, Calif. 91364. 


SELL Books by Mail. Complete Dealer 
Setup - 25с. Midwest Mail Sales. Box 
44R2PS. Shawano. Wisconsin 54166. 


61 МОМЕҮМАКІМС 
OPPORTUNITIES 


YOU TOO CAN BE SUCCESSFUL! 

PROVEN SUCCESS METHODS ex- 
plained in these books: "How You Can 
Have Confidence and Power." "Master 
Keys, to Success. Popularity and, Pres- 
Lge “Magic of Thinking Big Only 
$2.00 each —Refundable if unsatisfied. 
A. V. Ramil, Wailuku-A. Hawaii 95793 


MAILORDER IMPORTS Report Re- 
yenis Foreign Drop-Ship Sources. World 
Traders Digest. Ideal Mailorder Item 
$1.00. Rebel Hill Farm, Route 1, Box 
346. Nineveh, Indiana 46164. 


400°; PROFITS Selling Books!! Ad- 
vanced publications reveal unexpected 
mailorder opportunities, Franchises 
free, ‘Trinity, 1712D Lee, Detroit, Michi- 
кап 48206. 


$40 DAILY Possible Tying Fishing 
Files at Home. Details 250. усо, Box 
ABIPS. Albany. Oregon 97321. 


EARN CASH AT HOME! Sell para- 
graphs photos. coins, imports by mall 
Tee information. P. Sherman, 73 Notre 


Dame. Hudson Falls, New York 12839. 


MAILORDER: How To Prepare your 
own catalog for pennies! Free Catalog 
Obie-A3. Brooklyn. New York 1121! 


PROFITS At Home In Plastics! Pro- 
cess makes 3-D products, Ке; пе 
Molds, Plaques, Signs and Packagini 
Free details, NPC. Dept. ATR, 4l. 
Eagle Rock Blvd. Los Angeles, Cali- 
fornia 90065. 


IMPORT-Export opportunity, profit- 
able worldwide mailorder business from 
home. without capital; or travel abroad. 
We ship plan for no risk examination 
Experience _ unnecessary. тро. 
Mellinger’ Dept. 02693. Woodland Wil 
Californi: 


chine Catalog. 
rden, Phila.. Pi 


Rake. 
19123. 


LAWS—REGULATIONS: for Mallor- 
der. Details Free. TCR, Box 787PS, New 
York 11757. 


3500.00 WEEKLY Can Be yours! Safe 
Steady Results with proven mailorder 


method! Free Details! Delta, Box 24-O. 
Chalmette. Louisiana 70043 
BOOKKEEPING Service Operators 


needed everywhere. $10.00 per hour pos- 
sible. We train. Details free. Universal 
Bookkeeping. Box 664P, Springfield, 
Missouri 65801 


FREE Book "999 Successful. Little- 
Known Businesses." Work Home! Plym- 
Outh-Aj. Brooklyn. New York 11204. 

T 000 MONTHLY IN NEW BUSINESS. 

L. CROPANESE, 49 ASHLEY ROAD. 
Бооке! ‘MASSACHUSETTS 01040, 


MANY New Plans, Signs. Concrete. 
Home raft, 2450 Wa7S, Denver. Colo- 
rado 80211. 


HOW and where to get capital, $5000 + 
[33 In one dap Pree details, JPA 
ох 101-DC. Park Ridge, N.J. 07656. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
na ba looa! agni. seperience, nace" 

May start while presently em- 
Ва. Five-figure income for responsi- 

Ле applicant, S.K.R.C. Manufacturers. 
2.47 West 238th Street, Torrance, Cali- 
fornia 90501. 


BECOME “Mortgage Broker." Lucra- 
tive! Capital Sources, Box 990, Uleta. 
Fiorida 33164. 


MORTGAGE Brokers earn big com- 
missions, Let us tell vou how. Write for 
free information. United. Вох 6284-0, 
Marietta, Georgia 30000. 


$200.00 SPARE Time earnings with 
blesaw, Write: Workshop Four. 
ey. Vancouver, Wash. 98660. 


INSTALL Burglar Alarm Systems. Big 
profit home business. Beginners start 
spare time. without mechanical experi- 
ence or costly equipment. Free starter 
plan. Nasco, Dept. G2693. Woodland 
Hills, California 91364. 


311 FAST, easy ways to make money! 
Free! Rush name. address. zip. Perry 
13263Е. Ventura Blvd.. Studio City. 
Calitornía 91604. 

CLIP Newspaper items  $1.00-85.00 
each. Details free, Walter. Вох 1360-5A, 
Erie. Pennsylvania 16512. 


$60.00 DAY. Manufacturing concrete 
posts, Blocks. Mold Equipment Са! 
$1.00 refundable. Carlane, Route On 
Box 95. Rapid City. South Dakota $7701. 


STUFF Envelopes. Make 25c each, No 
addressing or Postage necessary, Details 
$100. Davan, Box 7T, Middle Island, 
New York 11953. 


MAKE Magnetic signs. Machineless 
method. Profits enormous. Write 
RIBASAPS, Bardstown, Kentucky 40004 


MAIL Baby catalogs, imprint. to new 
mothers. Big 1 profits! Details $100 
Krefski, 609-B Lee. Plymouth, Pa. 18651 


START Your Own Correspondence 
School--United Career Schools. 5820 Im- 
perial, South Gate, California 90280. 


$10 „ТО 12200 , Weekly-Home. Spare 
‘Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax. Box 
34741D. Los Angeles. California 90034. 


START Big-Pay Business at home in 
spare time. No experience needed to 
operate little tabletop machine for 
bronzing baby shoes. Make $7.95 profit 
оп every pair. Full particulars free! 
Send postcard to: Mason. Room MC-3- 
CC. 1512 Jarvis, Chicago. Illinois 60626. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 

rience unnecessary. Unlimited Unique 

tery Designs. Easily Made Without 
Moulds, Bird-baths. Fountains, Wish- 
ing Wells. Waterfalls, etc. Chemical 
Coloring Formula Marble-giasing. Free 
illustrated Brochure. Concrete Facts. 602 
Athens Street, Altadena. Calif. 91001 


900% PROFIT in Magnetic Signs 
Candle Molds, Packaging plus 1000s of 
plastic items. Free details. МРС. Dept 
314. 4200 Panamint, Los Angeles, Cali- 
fornia 90065. 


PORTABLE Sandblaster $29.95. Di: 
tributor wanted. Free brochure. Inka. 
Box 66513С. Houston. Texas 71006. 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets; Carter 
Farm, Plains, Georgia 31780, 


MAKE $46 Prom Square Foot Ply- 
wood; Jigsaw or Bandsaw necessary 


Free ' Details. Wooderd, Bridgewater. 
Massachusetts 02324. 
FREE Secret Book '2042 Unique. 


Proven Enterprises." Tiny Businesses 
but Huge Profits! How Little Fellows 
beat inflation with fabulous "Little 
Knowns." Work home! Haylings. Carls- 
bad. California 92008. 
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MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti. 
Michigan 48197. 

$100.00 WEEKLY spare room. Raise 
redworms Odorless Soilless way, Charles 
Morgan. Box 116-С. Bushnell. Fla. 33513. 


TREMENDOUS Wholesale Bargains. 
Haif million nationally known products. 
Rock-bottom prices. Closeouts. bank- 
Tupts. Dropship merchandise. Automo- 
biles. Worldwide Imports. Hong Kong 
clothes. Free details. International Buy- 
ers, Box 16386-PS5. Portland. Ore. 97233 


MAILORDER Opportunity for Out- 
standing Profits. Merchandise Drop- 
Shipped. Details 25с Visionfax, Box 


62CA. Midland Park. New Jersey 07432 


HOW AND WHERE 
TO GET CAPITAL 


Free report. Get $500 to $2 
million. Small loans easy. Write: 


National Counselor Reports 
Dept. 3. Kerrville, Texas 78028 


SCIENTIFIC Massage: Big earnings. 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free cata- 
log. Write: Anderson School. Dept. С-2С 
Prin.euwn. Illinois 61356. 


PENNY STOCKS have profit potential. 
Free information, Analyst-PS, Box 214, 
Redondo Beach, Calif, 90277. 

2007; PROFIT Selling Rings. Triple 
Money In 30 Days Or Money Баск. Free 
Details. Anka, Р.О. Box 8036-PS, Cran- 
ston. Rhode Island 02920. 

CLIP newspaper items. To $10.00 each. 
Details free, Foster, 272-PC3, Brooklyn 


$200 DAILY in your mailbox, Simple 
mailorder business never fails! Begin- 
ners, Free details. Pen's, Box 86009PS. 
North Vancouver. B.C. 


$200.00 FROM sheet 14” Plywood 
(Scrap) Details 25c. Novelties, 610 So, 
24th, Elwood, Indiana 46036. 


Work Home: 
fornia 92008. 


ADDRESSERS — 50 Companies Want 
Addressers, Send Self-Addressed enve- 
lope. Cal Enterprises. Box 4516-Ү, Comp- 
California 90224. 


Haylings. Carlsbad, Cal- 


START small highly profitable elec. 
ironic production in your basement, 1 
vesument. knowledge unnecessary, Post- 
card brings facts. Barta-PoU, Box 248. 
Walnut Creek, California 94507. ° 


HOW to Make Money Writing Short 
Paragraphs, Iniormation Pree. Barrett 
Dept С-®6-81. 6216 N. Clark. Chien 


MAKE Money on Government Surplus, 
How and Where to Buy. Directory of 
Surplus Offices. Sale Terms. Mail Order 
Items. Send 31.00, Bill Stevens, Houle 2. 

Box 108. South Point. Ohio 45680, 


BEGINNERS Make $15 an Hour with 
New Mail Order Business, Free Details. 
Kost, 15-8 Sayles, Lowell, Massachu- 
setts 01851 


SPARE Time cash. Sell Famous Han- 
over shoes. Actual simples and sales kit 
Free, No experience needed. No age lim- 
it. Lowest prices for highest quality 
makes selling easy. Every man a pro: 
pect. Big daily commissions, For full 
details. write Hanover Shoe, 973 Car- 
lisle. Hanover, Pennsylvania 17331. 


MAKE $100 Рег Sale selling engraved 
metal Social Security plates, les 
Kit. Engravaplates, Box 10460-55. Jack- 
sonville, Florida 3230’ 

WE BUY NEWSPAPER CLIPPINGS of 
Wedding Announcements for 50с each. 
Details $1.00. Clippings. Вох 3143DD. 
Odessa. Texas 79760, 


MAKE $1,000 Monthly Writing Letters! 
Details 25c. Dale's (BPS), 7,9 Carroll 
Dale. Sykesville. Maryland 21784. 


BIG PROFITS!! Sell lifetime metal 
social security plates. Free sample & 
sales kit. Capitol 4609 Bradley. Baton 
Rouge. Louisiana 10805. 


HIGHLY 
PROFITABLE 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-DPSC, Box 
248, Walnut Creek, CA 94597. 


ONE-MAN 


FREE, Learn dozens of easy ways to 
make money full or part time. Write for 
Free 5-month subscription, 
Opportunity Magazine. Dept. 
1460 Hancock Center. Chicago 60811. 


FREE 1973 100-page Catalog waiting 
to bring you Big spare- 

missions. Sell Advertising Book Mat: hes 
Every business a prospect . . . complete 
selling instructions furnished. Steady 
Tepeai business. Dept. PA-373. Superior 
Match Company. 75.0 South Greeawood 
Avenue. Chicago. Illinois 60619. 


WORLD'S leading contest magazine, 
25c; Year. $4.00. Prizewinner. 1315 Cen- 
trai, St, Petersburg, Florida 33705. 


NEW! Profits making wooden toys. 
Easy! Income. Gifts. Details free! Toys, 
42138P Castle, Midland, Mich. 48640. 


MAILERS Wanted! Gross up to 
$500.00, mailing 1000 circulars. Details. 
25с. Smyre's, 953PS, Newark, N.J. 01101. 


$1.00 LIST you with 1000 Importers, 
Jobbers more mailings year. Dixmail, 
King, North Carolina 27021. 


LEARN the secrets of repairing junk 
batteries. “Fabulous Profits" at home. 
Battery Shop. Box 820, La Quinta, Cali- 
fornia 92253. 


MAILERS Wanted!! Free Information, 
C. Ailen, 2418 Lori, Santa Ana, Cali- 
fornia 92106. 


1000; PROFIT Bronzing Shoes. Free 
Literature. Box C-4-PS, Coral Springs, 
Florida 33065. 

profit per day 


ip to 532 making 
PORCELAIN CH CHINA 
BABY | BOOTIE KEEPS KEEPSAKES 


Over $400 worth of booties can be processed by 
‘one person in 8 hours. Entirely new technique 
with immense potential turns Baby booties into 
100% genuine porcelain china. Retains all intri- 
cate detail and color. Bootie keepsakes now be- 
соте exquisite works of art. Beautiful, expensive 
appearance sells itself. Fantastic profit. (15 


cents of material turns into an $8 article). Com- 
plete course and shaping equipment — $34*. 


Pays for itself with first four orders. You can’t 
lose. tax where applicable 


Write НОМ for Cours 


KOS со 


EMPLOYMENT 
INFORMATION 


REMOVE Your Millstone. Foreign Job 
and Immigration Report. Motivation. 
$2.00. Sorensen Research, 1804 Moun- 
tain. Pomona, California 91767. 
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AUSTRALIA—NEW ZEALAND! FREE 
DETAILS! 50.000 Jobs! Paid Transpor- 
tation! 1973 Information and Forms. 
Send. Age. Occupation. Austco, Вох 
3623FX, Long Beach, California 90803. 


AUSTRALIA!! FREE DETAILS!! Jobs 
Galore! Government Paid Transport 
Чоп. Send age. occupation. Write: A: 
sociated, Box 11-0136, Lafayette, Cali- 
fornia 94549. 


63 SPECIAL SERVICES 


68 REMAILING SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 72-25 Wood- 
side Avenue, Woodside, New York 11317. 


66 AGENTS WANTED 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
Че clasps, money clips. cuff links. lapels. 
identification badges. individualized with 
customer's name and emblems. 
badges for trucking, bus. taxi. police. 
firemen, also postal. letter carriers and 
heavy ‘construction’ emblems. Choice 
4000 emblems. Hookfast, Вох 1088-PS, 
Providence, R.I. 02901. 


Cap 


FREE Selling Outft—Oflce Supplies. 
Machines. Furniture and Equipment. 
Озесо, 3505PS Elston, Chicago 60618. 


NEW JERSEY or New York City Re- 
mails 20c. Monthly $2.50. Details: Wentz. 
Box 24395. Newark, New Jersey 07114. 


YOUR Mail  Received-Forwarded. 


Hedgpeth, 324PS South First. Alhambra, 
California 91802. 


lus Stamped 
ington 99208. 


RECEIVING — Forwarding — Remall- 
ing. Monthly rates. Nortex, Box 875. 
Weatherford, Texas 76086. 


69 CONTESTS 
SAMPLE “Sweepstakes Bulletin” 25c. 


Benro Enterprises. Вох 6656PS. Phila- 
delphia, Pennsylvania 19149. 


70 AUTHOR'S SERVICE 


BE A Real Estate Broker. Big Earn- 
ings. Prepare Quickly, Easily. Approved 
for Veteran Training. Free Catalog. 
Weaver School. 3519RA Broadway, Kan- 
sas City, Missouri 64111. 


WATCH REPAIRING. Complete home 
training. Diploma Awarded. Free sample 
lesson. Chicago School of Watchmaking, 
Dept WP. Fox River Grove, Ilinois 


SHORTCUTS To Success! Highly Ef- 
fective, Profitable Short Courses. (75 


ture. CIEE-30. 10634. Jackson. 


Mississippi 39209. 


Box 


HIGHLY effective college-level home 
study programs in Electronics Engineer- 
ing and Engineering Mathematics, (Our 
27th Year.) Free Literature. Cook's In- 
stitute, Dept. 11, Вох 10634. Jackson, 
Mississippi 39209. 


WILL you test new items in your 
home? Surprisingly big pay. Latest con- 
veniences for home. car. Send no money. 
just your name, Krisiee, 141, Akron. 
Ohio 44308. 


WANT TO MAKE UP TO $100 A 
WEEK spare time and get free shoes 
for life. too? No investment. Rush card 
for FREE details. Mason Shoes. K-931. 
Chippewa Falls, Wisconsin 54729. 


YOUR own business—Suits $1.50: 
Overcoats 65c; Mackinaws 35с; Shoes 
1212с; Ladies" Coats 30c; Dresses 15с. 
Enormous profits. Catalog Free. Superior 
Jobbing Company. 2111 West Roosevelt, 
Chicago. Illinois 60608. 


TOOL POWER 110 Volts 5000 Watts 
From Your Cars Alternator, Guaran- 
teed 20 Years. Install 10 Minutes $25.00 
Postpaid, Good Discounts PERMA- 
BILT, Box 7160. Amarillo, Texas 79109. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


BIGGEST SELLER OF ALL TIME 

MEN-Women Show New Hertel Refer- 
ence Bible with Astonishing 3-Dimension 
Nativity Cover. Pully Referenced Scrip- 
ture Text Commands Instant Attention. 
Liberal Credit Plan Makes Selling Easy 
No Investment. All Year Money Make 


Book. Dept. 
EX с Р. 


. Вох 118, Wichita, Ка: 


LONG Needed Invention. Want man 
contact service stations. Full or part 


time, Huge Profits. Write: Cyclo Mf; 
3816 Dahlia, Dept. 140. Denver, Col 
rado 80207. 


$100.00 EXTRA a week easy! 
time! Doubie Air Cushion shoes. Men's. 
women's line, Dress. work, play, High. 
est commissions. Shoes for yourself 
Outfit Free. Bronson. Dept. W-33, Min- 
neapolis, Minnesota 55408. 


Spare 


you wish to 


use or sell a plant 
toon that Ts held 


proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get your fertilizer 
Free. Campbell's Gro-Green, 454 Dewey, 
Rochelle, Illinois 61068. 


О, 


AUSTRALIA , . . FREE INFORMA. 
TION! Exciting employment opportuni- 
ties! Paid Transportation! Australian 
Services, Вох 29263FC, Indianapolis, 
Indiana 46229. 


FLORIDA Employment—Information. 
Civil Service List $1. Izzo. 250 North 
Kentucky Avenue, Deland, Florida 32720. 


Asia! 
Ail occupations! $700-$3.000 monthly! 
Write: Employment International. Box 
29217-FC, Indianapolis, Indiana 46229. 


SELL Advertising Ball Pens, Calen- 
gars Ad Specialties Build Own Repeat 
Business—Free Details—Fleming. Dep! 
В. 6535 Cottage Grove, Chicago 6063 


FREE—Easy Ways to make money sell 
ing exciting new products—full - spare 
time. Send name, age for 5 months free 
subscription. Salesman's _ Opportunity 
Magazine. 1480 Hancock, Center. Dept. 

'S, Chicago, Illinois 60611. 


NEW. Compact fire extinguisher. Huge 
profits—Exclusive territories, Norwich 
Chemical. Norwich. Connecticut 06399. 


WANT Your Book Published? Learn 
how we publish, advertise. promote, dis- 
tribute. Many ‘successes. Free booklet 
PS. Vantage. 516 W. 34th. N.Y. 10001. 


HOW TO MAKE [рч 
MONEY WRITING Ж == 


Short Paragraphs «i - 


ous study. I tell you what to write, 
fe and bow io seil, and supply Met S 
‘Ors buying from” beiginners. ктай 
eks add up to spare time Income, Write 
to sell, -rheht away. send name for free facts 
on my «Home Studies in Writing," 


BENSON BARRETT, Dept. 86. 


6216 м. 
72 EDUCATION & 
INSTRUCTION 


in Color. Phi- 
Biochemistry. Radionics, Home- 
35 courses. Curricular. free. 


ane Hill Haywards Heath. 
Sussex. England. 


"Ҹовво 


LEARN Auctioneering. Free Catalog. 
^h Auction College. Mason City 3, 
50401. 

EXTENSION and Post Graduate 
Awards in Philosophy. Arts. Sciences. 
Botanic Medicine, Homeopathy and oth- 
ers. 25 subjects. Curricular free, Air- 
mailed $100 (refundable), Registrar. 
Sussex Coliege of Technology. Highfield, 
Dane Hill, Sussex, Eni 


LEARN Massage. Home study course. 
Free details. Massage. Box 190PS, Quin- 
cy. Massachusetts 02169. 


OIL Painting - Easy! Career Opportu- 
nity! Hobby. Make Money. Learn at 
Home. Free illustrated brochure. Art- 
masters, Вох 11211Р. Redlands, Cali- 
fornia 92373. 


TELEPATHY Course—Techniques Suc- 
cessfully Taught by Research Scientist. 
Write Dr. J. Burns, Р. О. Box 11201-P, 
Нопоіши, Hawaii 96814. 


USED Courses! Books. Catalog 10c. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama 35765. 


OPERATE Collection Agency. "Little 
Gold Mine!" Franklin Credit. Roanoke, 
Virginia 24004. 


USED Courses! Books! List 10c. 
Smith's 124 Marlborough, Salem. Mas- 
sachuseits 01970. 


LEARN Sewing Machine Repairing. 
меп. Women. Lucrative profits. Profes- 
sion with bright future. Gresslin Corre- 
spondence School Box 927, Spencer. 
Towa 51301. 


PIANO Tuning quickly learned with 
home study course. Diploma granted 
American Tuning SchoU 11050. Telfer 
Drive. Morgan Hill California 95037. 


HIGH School Diploma for adults, Earn 
State Diploma. Accepted by Civil Ser- 
Vice, business, colleges. Low cost. No 
tedious study. Money-back guarantee. 
Details: H-S Program, Suite 2506. 1221 
Avenue of Americas. New York, New 
York 10020. 


EARN Electronics Degree. mainly by 
correspondence. G.I, Bill approved. Free 
Catalog. Grantham: 1503 №. 
Hollywood. California 90027, 


Western, 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit. plea- 
sure. Free sample lesson, catalog reveals 
lan. Write IGAS, Inc. 325 Jackson. 

ерї. CX-1, Chicago 60606. 


FINGERPRINTING — Investigation. 
Exciting. secure career. Learn at home. 
Free book. State age . . . Institute of 
Applied Science. 1920 Sinhyside, Dept. 
333. Chicago, Tilinols 60640. 


UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time home 
study, Make up to $6 per hour. All tools, 
equipment. incl. Facts Free, Send name, 
Locksmithing Inst. (home study), Dept. 
1311-033. Little Falls. New Jersey 07424. 


LEARN To Fix Typewriters, Desper- 
ate shortage trained men. Hundreds 
needed, Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course, Facts free, Send name, 
‘Typewriter Repair School. (home study) 
Dept 3311-033. Little Fails, New Jersey 


PERFECT  nhusband-wife ^ business. 
Learn Upholstery at home. Make $10 in 
an hour, Buy-repair-sell for even bigger 

rofits, Kits, tools. included. Free Book- 
et. Upholstery & Decorating School. 
(home study) Dept. 5311-033, Litti 
Falls, New Jersey 07424. 


MISSOURI Auction School. Veteran 
Approved. Free catalog. 1600-05 Genesee, 
Kansas City, Missouri 64102. 


DEVELOP Mind Power. personality, 
memory while asleep! Free detail 
SLRA. Box 24-SF, Olympia, Washington 


VETERINARY Assistant — Train at 
home for exciting animal care career. 
Send for Free "Career Kit." North 
American Home-Study School of Animal 
Sciences, PW, Newport Beach. Califor- 


GAME Warden. Government Huni 
Forestry, Park & Wildlife Service an- 
nounce job openings regularly. Prepare 
at home for outdoor Work. food pay, 
ed for Veterans! Freel 
Career КИ." North 
American School of Conservation. PW. 
Newport. California 92663. 


COMPUTER Fundamentals home study 
course, Free information. International 
Computer Education Corporation, Box 
674P1, Chicago Heights, Illinois 


COMPLETE Your High School at 
home in spare time, Texts furnished. No 
Classes. Diploma. Our 75th Year. Free 
Brochure. American School, Dept. X346, 
Drexel at 58th, Chicago 60037. 


WORLD-WIDE 
LORE!!! Students, 
doy Asia, Europe, Africa, South America, 
Miami, San Francisco," $700.00 to $3.- 
500.00 monthly. Paid Overtime, Travel 
Allowance. DETAILS! Send age, 
Occupation. Write: Global Employment. 
Box 706-Ci36, Orinda, California 94563. 


. USA JOBS GA- 
occupations. En- 


OVERSEAS JOBS—NOW HIRING. 103 
Countries, АШ Occupations, High 
Free Transportation, Tax Benefits, Lai 
est Computerized ` Reports 
TRANSWOI 


ELORIDA Employment Opportunities! 
Disneyworld! Newspaper | Classifieds! 
Booklet $1.00. Sunny, 4512N Jamaica, 
‘Tampa, Florida 33614. 


EARN Big Commission Full or Part 
‘Time. Show America’s largest line Low 
Priced Business Printing and Advertis- 
ing Specialties Plus calendars in season. 
Мо experience. No investment. No col- 
lections or deliveries. On-the-spot com- 
missions. Big Free Sales Kit samples 
hundred items used daily by business- 
men. Merchandise bonuses for you. 
Build profitable repeat business. Start 
now, National Press, Dept. 73C, Wauke- 
gan, Illinois 60085. 


START Telegraphic Reading! Shrink 
into Minutes that which normally takes 
Hours to read. "You Too Can Speed 
. an exciting new guide to Faster 
г Simple, Easy to Learn. Only 
$125. Oak Enterprises P.O. Box 488. 
Oak ‘Brook, Illinois 60521. 


BREAKTHROUGH Using Motivational 
Cassettes Guarantees Self Improvement. 
Personal Achievement, Executive Devel- 
opment. Free Brochure. Achievemt 
Box 1282PS. Brooklyn, New York 11202. 


BECOME а successful Manufacturers" 
Representative. Manufacturers Agents 


Newsletter tells you which firms are 
looking for representatives. the firms 
roduct line and territories available, 

information write: Manufacturers 


ORDINATIONS. lifetime! Church 
chartered 1887! Write! 708 Bragg. Mon- 
roe, North Carolina 28110. 


AUTOSUGGESTION. Sleep Learning 
Motivation. Reduce tension. Free bro- 
chure. Select Recording Studios. Box 
55011PS. Seattle, Washington 98155. 


"SHERHAND-3". everyone's simplest 
shorthand, complete course, $5.35. 
Sala". Box 601. Elmira, New York 


COLLEGE Degree at Home. Choice of 
subjects Including Law, Easy Tuition. 
‘Williams College. Parker, Arizona 85344, 


COMPUTER Kit and Self Study Course 
$4.95 Complete. General Box 514, Valley 
Stream, New York 11580. 


PIANO TUNING MADE EASY 
No tedious theory. Excellent 
manual and all necessary tools, 
only $22.50. Ten-day money-back 
guarantee. Free particulars. 
Stamm Industries 297-5 Blu- 
meyer, Oregon, Ill. 61061 
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73 CARTOONING, 
SIGN PAINTING 


23 LESSON Compact Cartoon Course 


and Cartoonist’s Magazine $2.00! Toon- 
ers, Box 30367. Lincoln. Nebraska 68510. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama; 
Box 263-2N. Branford. Conn. 06405. 


WINEMAKERS Complete Suppplies 
Catalog. Discount Prices. Send 
Vineyard Supplies. Box 2018. Kirkwood. 
New York 13195. 


HYDROMETER USERS: The Radi- 
cally New VINTECH Hydrometers Take 
The Pain Out Of Measuring Gravities. 
NO POURING! Precision Plus Tempera. 
ture Compensation, Information On Re- 
quest Or $7.50 Postpaid. Vintech. 28 № 
Halsted St.. Suite 1100, Chicago. Illi- 
nois 60606. 


CARTOON for money ! ! ! Free Book: 
Эшегез. Box 8858, Dearborn, Michigan 


SIGN Painting—$1000 per month part- 
time. Free catalogue. Kaufmann Supply. 
Centertown. Missouri 65023, 


74 ART INSTRUCTION 


BECOME AN ARTIST OVERNIGHTI 


tle new manual shows 


yon ow tv produce етее 
ges к double our. money 
ALT you need Ts oll 
paint, rush, ea 
pengive 
^ 


Уша. No 
meis 
К 
кайне» 
fumi 


«nip. 


aint 
ven Pa hid 
‘complete nhe 


JIFFY PORTRAIT. DEPT, P. 
1315 Ronan Ave". Wilmini:on. Cai 


74А ARTS & CRAFTS 


1400 CATALOGS Listed and Described. 
Sources for EVERYTHING Imaginable. 
$2.00. MASTERLOG. Вох 24413. 
Oskland. California 94523. 


90744 


STAINED Glass-Build beautiful and 
valuable lamps and ornaments. Brochure 
and list 302, Ornament kit for beginners 
$2.08 ppd. No COD's, L & S Hobby Ser- 
vices, P.O, Box 129. Cedar Grove, New 
Jersey 07009, 


75 ART 


SEND Dime; Get Line Drawings made 
by the Swivet, Newest drawing gadget 

‘as.inating. Inexpensive. Tek Method 
Company, 600 South Michigan Avenue. 
Chicago 60605. 


76 DETECTIVES _ 


DETECTIVE Profession. eas 
studs; Пее te-tack or lapel, pin. cer- 
tifare. future. GI approved. Profes- 
gional Investig ога. Box 14б. Dept. 
B. Los Angeles, California 90041. 


EXCITING Profession. Easy Home- 
gud Course; Diploma. OI Approved. 
Universal Detectives, Box 8180-Е. Uni- 
versal City. California 91608. 


77 LOANS BY MAIL 

BORROW by mail! Up to $1500.00, 
Couvesient terms. State Licensed. Postal 
Finance, Dept. 11-A. 6018 Military Ave- 
nue, Omaha, Nebraska 68104 


78 WINEMAKING 


FREE, Winemakers, Supply Catalog. 
Excellent Selection of Fruit & Grape 
Con.entrates. Kraus. Box 451N. Nevi 
Missouri 04772. 


home- 


MAKE WINE & CHAMPAGNE 
SIMPLE — DRINK IT IN 21 DAYS. 
SATISF/ CTION GUARANTEED. COM- 
PLETE INFORMATION on TWO RECI- 
PES. $225 to F & M Notions Company. 


12 Carol Street. Danbury. Connecticut 
06810. 
WINEMAKERS  catalog—free. Bac- 


chanalia, 273 Riverside Ave.. Westport. 
Connecticut 06880. 


WINE CELLAR—New Interlocking 
Units in the Traditional Wine Cellar De- 
sien. Grow from Seven Bottle Rack 
$4.98 to 190 Bottle $98.00 and More _ 

Free Picture Brochure. ADD-A-RACK, 
Box 30220Е, Cincinnati. Ohio 45230, 


WINEMAKERS , . . Free Illustrated 
Supply Catalog ої véssts. Equipment. 

ев. Continental, Box 18223PS, In- 
Glonapeus Indiana doze 


WINEMAKERS Special! ! ! Fermenta- 
tion Locks 3751.00. Illustrated Catalog. 
$5.00 Credit Catalog Pree. Werth Wine 
Box 1902EA. Cedar Rapids. Iowa 52406 


WINEMAKERS: Free illustrated cata- 
tog of, Feasts. equipment. Semplex, Box 
12378H. Minneapolis, Minnesota 55412. 


196 | POPULAR SCIENCE 


HOMEWINE 


DANENBERGER'S BOX 276-S 
NEW BERLIN, ILLINOIS _ 62670, 


Kit $4.98 
$ Saccharomeler « Yeast Nutrient 
+ Instruction book « Аи Lock 

* Siphon « Chemicals (3) 
"Imported Wine Yeast 


bou, Free catalog & Recipes 
JIM DANDY WINE SUPPLIES 
BOX 30230-N CINCINNATI, О. 45230 


79 BUY IT WHOLESALE 


82 TYPEWRITERS, 
DUPLICATORS, 


OFFICE EQUIPMENT 


SPELL Right! World's First Self-cor- 
recting Typewriter Ribbon. $3.00. Money 
Back Guarantee. Inquire. Hi-Line House. 
17219 th Avenue East. Dept. АТА 
Puyallup. Washington 98371 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


90 GIFTS 


FREE Gift Catalog. Marlo's Imports. 
Dept. S. 2:97 Clinton Road. Jackson 
Michigan 49202. 


PROBLEM FINDING Gifts for Birth- 
days. Anniversaries, Etc? Send for 
Beautiful Free Catalog. Bee Jay. Dept 
P-373. 157 James Street, Franklin 
‘Square, New York 11010. 


91 FOR THE HOME 


Signature 


ADDRESS Stamp $143. 
alog, Carole, McLoude, Okla. 


$2.95. 


FREE stamp catalog 45 type styles. 
Fast service, low prices. Jackson's, Box 
443B. Franklin Park, Illinois 6013: 


REGULAR $2.50 3-line Metal Pocket 
Stamp. $1.80. Low cost desk stamps, Free 
brochure, Wingerter. Box 777. Elmhurst, 
New York 11373. 


ADDRESS STAMP $150. Signature 
$2.85. Catalog. Friesen-Walker, Box 8l. 
Nicoma Park. Oklahoma 73066. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


500 GOLD ADDRESS LABELS $2.00. 
FREE CATALOG. Acme, 1238-B Vos- 
kamp. Pittsburgh. Pennsylvania 15212. 


BUSINESS Cards, Rubber Stamps. 
Printing. Free Literature, Jordan's. 552 
West O'Connor. Lima, Ohio 45801 


NEW 1973 WHOLESALE SUPPLY DI- 
RECTORY. SALE Price $2.00. Winchest- 
er Enterprises 2807PS Hargrave Street 
Philadelphia. Pennsylvania 19134 


^101 WAY to Save Money on All Your 
Printing." 136-page illustrated book 
$4.95 (California $5.20) ppd. Halis of Ivy 
Press. 13050 Raymer Street, North Hol- 
lywood, California 91605. 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Piston. Box 144E. New 
Preston, Connecticut 06777. 


RADIOS. Watches. Jewelry. Automo- 
tive. Confidential Prices $1.00. Refund- 
able, Diamond Specialties. Box 3501, 
Visalia, California 93277. 


165 FREE Wholesale catalogs! Unbeat- 
able bargains. Mailorder drop shippers. 
Automobile discounts, Free details. Vault 
Internationa). Вох ‘Lexington, 
Kentucky 40502. 


PROJECTION T.V. Kits, Details 25c. 
Schwartz. 8220 2i Avenue, Brooklyn. 
New York 11214. 


FREE Wholesale Catalog. Lure parts. 
Molds. Rod Blanks, Reels, Archery. Met- 
al Detectors. Rare Hardwoods. Pinny- 
sports, (PE). Toledo. Ohio 4361 


500 GOLD Address Labels 
Walt 
46624. 


$2.00. 
Вох 966, South Bend, Indiana 


PRINTING MACHINES. Offset. Mim- 

torraph. Typewriters, Composing, Plate 

aking Machines. "Dixgraph. King. 
North Carolina 21021. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PUMP 


DRAIN • IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 
bearing pump.Staintess. 
shaft. 1 HP 1200GPH 60' high 
(ог 3000 СРН 25'well. 5200 GPH тах. 134" іп, 
1”out. Belt or direct drive. Use % HP or larger. 
Money back guarantee P'od cash with order $14.95. 


LABAWCO Box35,BelleMead,N.J. 08502 


92 MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


SHIP Models, Kits, fittings. plans. 
books. tools. engines, motors, Big illus 
trated catalog 50c, Mass. residents add 
35; tax. James Bliss & Co., Dept. PS, 
Route 128, Dedham, Mass, 02026. 


ROCKET that Flies Up and then Flies 
Down under its own power. Plans $1.00. 
Unicorn Systems, 8353 McLean, Beau- 
mont, Texas 77707, 


650 WORLD'S Finest Flying Model 
Plans: WWI, Golden Era. WWII, Oth- 
ers. Two Years Pictorial Catalog Sub- 
scription Servire $1.10. Cleveland Mod- 
fij PS Detroit. Cleveland, Ohio 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
150 for Illustrated catalog. А. J. Fisher. 
Inc. 1002 Etowah Avenue, Royal Oak. 
Michigan 48067. 


SHIP Model Kits, plans. fittings from 
qur own workshop., Big illustrated сан 
fog: Boe, Muejacket. Shipcratters. 14 
Water Street, South Norwalk. Connec 
Чеш 06854, 


PRINTING Presses, Type. Supplies. 
Lists, 10с. Turnbaugh Service, Me- 
chanicsburg, Pennsylvania 17055, 


SHIP models catalog 250, Scientific 
Inc. 340 Snyder. Berkeley Heights, New 
Jersey 07922. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list 
No. 9 free. Star Stamp Supply, 732 Fed- 
eral, Chicago, Illinois 60¢ 


RUBBER stamp manufacturers sup- 

starting outfits, Best 
Я ‘Jackson Supply 
х 443B, Franklin Park, Illinois 60131. 


DIRIGIBLE Bulld and fly 12’ long re- 
mote controlled airship. Plans and book 
35.25. LTA Products, 15 Willlam Street 
Closter. New Jersey 07624, 


93 ELECTRIC TRAINS, 
RACEWAYS — — 


WORLD'S Largest wholesale supply. 
Buy from 7853 American, Europem 
Japanese wholesalers. Hongkong tailor. 
made clothes. 123 dropship Са! 

Rockbottom prices. Automobiles. 
details. International Buyers. 
16386-5, Portland, Orezon 97233. 


BARGAINS Buy Wholesale and Be- 
low! Name Brands, Appliances. Furni- 
ture. Sports Equipment. Televisions. 
Cameras. Watches. Jewelry. Thousands 
More. Huge Discounts to $1000 on New 
Automobiles. АП Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers. Box 130-B. Holland. Michigan 49423. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Services for Mailorder 
Advertisers. Magazine. Newspaper; Rate 
Book 25c. "Advertising Agency." Бох 
123P. Wenonah. New Jersey 08090. 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa. 
pers. magazine 25c. Chicago Advertising 
Agency, 28 E. Jackson. Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


FRESH Mailing Lists. $9.00 1000. 
Gummed Labels Miller. Вох 5631-E. 
Charlottesville. Virginia 22903. 


ADVERTISERS! Your classified ad in 
the Buccaneer, Sc/word. Sample copy. 
25с. Robison: 1021, East Henry; Elmiri 
New York 14904. 


ADVERTISING Placed. where clicks. 
Mailing Lists $9.00. 1000 Gum labels. 
Circulars mailed $7.00 1000. Dxmailers. 
King. North Carolina 27021. 


SIMPLE-X RUBBER STAMP PRESS- 
ES. hydraulic operated. | electrically 
heated. Sizes 5°x8". 875127. 10x15". 
Starting outfits. Orders for presses, sup- 
piles shipped day received. Free catalog 
low supply prices. Send $1 for postage 
and handling (refundable оп first 
order). Custom Manufacturing. 406-PS. 
East Elm, Springfield, Missouri 65801 


LIONEL Catalog 50c. Bulletin 10c. Old 
Trains Bought-Hepaired. Маск Broth 
ers. 2041 Chicago Ave.. Chicago 60322 


94 FOR INVENTORS 


IDEA—Then What! Write: Rankin - 


File, Box 566P. Willoughby, Ohio 44094. 


LOW Priced Rubber Stamp Making 
Supplies, Starting Outfits. Martins. 1432 
Major. Jefferson City, Missouri 65101. 


RUBBER Stamp Outfits, Supplies. 
Kiewiet. 2025 Barney Road, Kalamazoo, 
Michigan 49007. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold. Jewelry. 
Gold Teeth. Rings. Diamonds. Watches, 
Silver, Platinum. Mail Articles Today: 
Free gift with Information. 
Gold & Precious Metals. 6 E. 
Dept. 757. Chicago 60603. 


WANTED . . . Gold. Silver. Platinum 
(any form), Coins, Information Free. 
Wilmot's. 1087C Bridge. Grand Rapids. 
Michigan 49504. 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth. Watches, Di: 
monds. Spectacles, Silver. Platinum, 
Mercury. Free information. Rose In. 
dustries. 29-Y East Madison. Chicago. 
Tilinois 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


"WATCH and clock repairing books 
Free Hist North American. Box 77-BC 
Fox River Grove. Illinois 60021. 


USED Wrist Pocket Watches—s5.00 
up. Free list. Southern Watches. 5-PS. 
South Wabash. Chicago 60603. 


IMMEDIATE cash. for Patent Appli- 
cations. free Patent Searches, Write for 
details; Universal Patents, 184-В. Mar- 
ion. Ohio. 


SYNTHESIS Magazine—About Inven- 
tion. Write: Box 157, Manhattan. Cali- 
fornia 90266. 


PATENT Searches including Maximum 
speed. full airmail report and closest 
patent copies, Quality searches expertly 
administered with complete ѕе:те.у guar- 
anteed. Free Invention Protection form 
and "Patent Information". Write Dept. 
4, Washington Patent Office Search Bu- 
Teau. Benjamin Franklin Substation, 
P.O. Box 7167, Washington, D.C. 20044 


INVENTORS! Don't sell or license 
your Invention until you receive our of- 
fer Eagle Development Company. Dept 
S. 83 Wall Street, New York City 10003. 


INVENTORS—Learn what others are 
doing in any area of research or develop- 
ment. Expiain subject matter for price 
quotation. Strict confidence guaranteed. 
Write: Harbin, 1900 S. Eads, Box 707 
Arlington. Virginia 22202. 


INVENTORS! 
IT Is Easy To Protect And Profi 
From Your Creative Ideas. For Brief 
Step By Step Information Send $3.00 
To CREATIVE ENTERPRISES 1511 
Patricia Lane, Billings. Mont, 59102 


GUARANTEED Program to Protect 
Develop. SELL Your Invention. Expert 
Personal Service. FREE details. Inven- 
iion Management Associates, Manches- 
ter. Vermont 05254. 


INVENTORS! Either I will sell your 
Invention before you do. (either through 
your own efforts or those of another 

I will pay you а cash bonus. 
"rive Invention Evaluation and tn- 
formation, Write Gilbert Adams, Inven- 
Чоп Broker, Dept. 17, 81 Wall Street, 
New York, New York 10005. 


INVENTORS. PROTECT YOUR IDEAS 

A PROVEN Formula for Home Evalu- 

ation, Procedures and Forms necessary 

Totec and determine marketability 

profitability of your ideas. For book- 

Jet. mend 8500 10. T P. О. Box 
25081. Phoenix, Arizona 85002. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 77th, Oakland, Calif. 94605. 


INVENTIONS Needed immediately for 
manufacturers. For additional infor 
tion write Kessler Corporation, С-73-1 
Fremont, Ohio 43420. 


MR. : Ideas and Inven- 
tions "Ui needed by Mamufactur. 
ers. 

Patent Search: if 
required. Write: Charles S. Prince, In- 


‘Consultant, Dept. 31 
Sith Street, New York 1001 


INVENTIONS wanted. Patented: un- 
patented. ‘Tremendous Manufacturers 
lists. Global Marketing Service, 2420F 
ттеп. Oakland. California 94605. 


INVENTORS—If you have an inven- 
Чоп for sale. patented or unpatented. 
write for free brochure outlining manu- 
facturers requirements, royalty rates. 
Kessler Corporation, C-i3-IW, Pre- 
mont. Ohio 43420. 


INVENTORS— Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventors, Dept. 30C, 635-F 
Street, N.W.. Washington. D.C. 20004. 


INVENTORS—United States Patent 
Ойсе Searches, Patent Development. 
Engineering. marketing of inventions— 
ideas by Licensed Professional Engineer 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts, George Spector. Licensed Inven- 
Чоп „ Engineer, Woolworth Building. 
New York 10007. 


tions developed for patenting and пи 

keting. We are contacted by many manu. 
facturers seeking to purchase appropri- 
ate new products invented by our clients. 
Send for Free Invention Certificates and 
Invention Information. Serving inven- 
tors since 1948. George Spector. Licensed 


ineer 


Professional Engineer—Patent Eni 
ork. 


—3815 Woolworth Building, New 
New York 10007. 


FREE PAMPHLET: "Tips on Market- 
ing Your Invention", Write: United 
States Inventors Service Company, 708-X 
Carry Building, Washington, D.C. 20005. 


U.S. PATENT Office Searches. 234 
Broadway. Room 3615. New York 10007. 
Free Invention Certificates. 


EARN MONEY WITH YOUR IDEAS! 
INDUSTRY pays for new products and 
ideas, We use proven successful methods 
to evaluate, develop and sell your inven- 
tions. Send for free information: Promo- 
Чоп Services Company. Р.О. Box 383, 
Dept, B. Fort Lee, New Jersey 01024. 


PROSECUTE Your Own Patent Appli- 
cation. Inventors Service, Box 3574, 


Washington. D.C. 20007. 


NEW PRODUCTS 
INVENTIONS — IDEAS 


Patented & Unpatented 
Developed/Marketed By 
Professional Organization 
For Cash/Royalty Sales 
FREE INFORMATION & COPY OF 

"HOW TO MARKET YOUR 

INVENTION TO INDUSTRY" 
Write: 


LAWRENCE PESKA 
ASSOCIATES 


Бем. 73 51 East 42nd Street 
lew York City, N.Y. 10017 


95 INVENTIONS WANTED 


WE either sell your invention or pay 
cash bonus. Write for details, Universal 
Inventions, 298-G, Marion, Ohio. 


INVENTORS 
Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED-PREPARED 
For Cash / Royalty Sales 
Design Marketing Patent Research 
International "Link to Industry” 
Second Decade of Reliable Service to 
INVENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 
international Chamber of Commerce 


"Invention Record" Form & 
FREE воас Marketing” Brochure 


THE RAYMOND LEE ORGANIZATION 
230-1 Park Avenue, 
New York City 10017 

Director: Former U.S. Gov't 

Patent Adviser. 


INVENTORS: Manufacturers Need 
New Products. Free "Recommended Pro- 
cedure”. Washington Inventors Service. 
422-G Washington Building. District of 
Columbia 20005. 


99 FOR SALE MISC. 


MECHANICAL COMPONENTS—Over 
37,000 Miniature Gears, Bearings. Drive 
Belts. Couplings, Etc.—448 page Catalog 
УА? $1.00. Winfred M. Berg Inc.. Box 
B. East Rockaway, New York 11518. 


RAILROAD Stock Certificates, Genu- 
ine Issued 5 Different $7.50. List А! 
able, Guarino, Box 786, Marco. Flori 


100 WANTED TO BUY 


QUICKSILVER. silver, 
gold. Ores analyzed. Mercury Terminal, 
Norwood, Massachusetts 02062, 


102 TREASURE FINDERS, 
& GEIGER COUNTERS 


latinum. 


FIND Buried Coins, Artifacts. Tren- 
sure. with a White, Fisher, Metrotech 
or Bounty Hunter Metal Detector. Free 
Literature. Gettysburg Electronics, 27 
Chambersburg Street, Gettysburg. 
sylvania 17325. 


Jewelry, 
Coins. Relics, netic Mineral Depos. 
its with Ray Jefferson's low cost. tra 
sistorized  metal/mineral detectors, 3 
exciting models, all with fatigue free 
arm rest. Fun and profitable. Write for 
free color catalog. Ray Jefferson, Dept. 
MDPS. Main and Cotton Streets, Phila- 
delphia, Pennsylvania 19127. 


FIND, Buried Gold. Silver. 


POWERFUL Metrotech Locators De- 
tect Gold, Silver. Coins, Relics, Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D, Box 793. Menio Park, California 


FIND buried treasure with revolu- 
tionary patented. analytical metal de- 
tector. Features push button and auto- 
matic tuning. negligible ground pickup. 
greatest range. Free catalogue, Gardiner 
Electronics. Dept. 1-4729 N. 7th Avenue, 
Phoenix. Arizona 85013. 


GOLDAK Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins. relics. gold, silver. Charge on 
BankAmericard. GOLDAK, Dept. PS. 
1101-A. Air Way, Glendale. Calif. 91201. 


TREASURE finder locates buried gold. 
silver. coins. treasures, 9 powerful mod- 
els, $19.95 шр. Instant Onancing avail- 
able. Free catalog. Relco-A-41, Box 
10839. Houston, Texas 71018. 


DISCOVER AMERICA'S FASTEST 
GROWING HOBBY. White's Electronics. 
Inc. would like to send you—absolutely 
FREE. their 42 page, fact-filled catalog 
on Mineral and Metal Locating Equip- 
ment. Amateurs or Professionals select 
from the world’s largest line of metal 
detectors. priced as low as $79.50. up. 
Detect Gold. Silver. Copper —Nugsets. 
Coins. Jewelry. etc. Budget terms avail- 
able. For your convenience we have three 
major factory locations in the U.S. and 

as well as over 1.000 authorized 
See your local 


tronics. Inc. 
ant Valley Road. Sweet Home. Oregon 
97386—Elk-Air Industrial Park. Dexter 
Drive East Elkhart. Indiana 46514—or 


Room No. 361. 1011 Pleas- 


White's Electronics’ Ltd. 33184 Hazel 
Street. Abbotsford. British Columbia. 
Canada. 


103 OF INTEREST TO 
WOMEN 


HOMEWORKERS! $100.00 weekly ad- 
ing for firms. n immediately. 

s" send stamped. addressed env 
Hamilton, 273-TP3,  Brookly 


dre 
Det 
lone. 
11235. 


25c EACH. Guaranteed, Stuffing En- 
velopes. Names. Postage Supplied Com- 
plete Setup 81.00. (refundable). Danzig 
Postbox 255PS3. Brooklyn, New York 


106 PERSONAL 


SECRET Plan Wipes Out All Debts. 
3500 to $25,000 in as little as 90 minutes. 
Clear credit. Free Details, Counselor-] 
Kerrville. Texas 18028. 


TELL Fortunes accurately - Immedi- 
ately! Esp Alds, Box 21PS, Olympi 
Washington 9850’ 


RECORD ‘Telephone 
Privately - Automatically. Lei 
corder _ Unattended, Robert's 
49PS3, Parkridge. Illinois 60068, 


Conversations 
Re- 


$500 MONTHLY Possible addressing— 
stuffing envelopes (longhand—typing) at 
home. $500 Monthly Clipping news items 
from your newspaper. Information: Send 
stamped self-addressed envelope. Ameri- 
can, Excelsior Springs. Missouri 64024. 


HOW to Make Money Writing Short 
Bear ees Information Free. Barrett. 
86-53. 6216 М. Clark, Chicago 


$6.00 DOZEN paid lacing baby boots! 
Cowboy. Warsaw 15. Indiana 46580. 


GUARANTEED. $20.00 Every 80 En- 
velopes vou stuff. No postage, address- 
ing required. Information send 30c with 
stamped self-addressed envelope. Econ- 
шу 629- DB Franklin, Clearwater, Flori- 


$350 FOR Your Child's Photo for our 
advertisements. АП ages. Rush small 
photo, mother's, child's пате, Spotlite. 
PS74. 140 N. LaBrea, Hollywood, Cali- 
fornia 90036. 


EARN up to $150.00 weekly home ai 
dressing for us, Details 25c. Warren's 
Box 4004-PS, Newark, New Jersey 07112. 


105 MISCELLANEOUS 


PROTECT Your Family! Don't Die 
Without a Will! Two Legal Will Forms 


BECOME Ordained Minister, Free In- 
formation. Church, Box 324, Daytona 
Beach. Florida 32015. 


CHILD Rearing Problems? Need Help? 
Brochure $1.50. Child Guidance Clinic. 


3401 Mill Creek Drive, Visalia, Califor- 
nia 93277. 
“RULE Others with Though! 


(Telepathy) Writ 
Chicago 60690. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel, Write 
Hand Lock Products, Preston 2, Оп- 


larion, Box 1769- 


INVESTIGATORS, Lat 
Aids. Pree Literature. 
NW ‘th Ave., Mi 


it Electronic 
Clifton,  11500F 
mi, Florida 33168. 


SOCIAL Security Plates, Free Offer. 
Gibson, 810 Broer, Toledo, Ohio 43607. 


ACNE? Clear Your Skin Now! CLEAR- 
A-SKIN. Box 213T, Glen Oaks, New 
York 11004, 


DON'T Die Without a Will. Blank Will 
Form Protects Your Family. Onh 
Guaranteed. Order Today. Walker's 
Sales, 1921 Surf Avenue, Brooklyn, New 
York 11224, 


RELAX. Equivalent of Up to Two 


' $ — Hours Sleep in Ten Minutes, Details 
ee Te BON aS OT Albany, iuhan Ваг. 7210 Havenhurst, Van Nuys, Cali- 
Ton. _ fornia 91406. 

HOME Water Distillers. Portable Ap- PSYCHOPHYSICS Institute - Alpha 


pitances produce distilled water. pennies 
а gallon, Free Details, United Vito-Way, 
Box 1705-N, Ве Washington 98009. 


SAVE ON YOUR ELECTRIC BILL 
AND MINOR ELECTRICAL REPAIRS. 
Send $1, Pamphlet. Р. O. Box C, Round 
Таке, Піп 


STOP AUTO THEFT! Auto Guard. 
Positive protection against common 
theft techniques. Easy Installation. One 
Year factory warranty. $6.95. World En- 
terprises. Dept. 1A3. Box 27391, Tempe, 
Arizona 85282. 


U.S, $1000 Bills: 
licas 5/84. National, 
water, Florida 33517. 


Obsolete Exact Rep- 
Box 1391P, Clear- 


Theta Revitalization Success Potential 
Technique, Achieve Success, Happiness. 
Instructions $4.98. 122 Islington Road, 
‘Auburndale, Massachusetts 02166, 

CASH LOANS by mail! Up to $2.500 
on signature alone, No Collateral! Se- 
cret! Union Finance Company, 3608 No. 
16th Street, Dept. PS, Phoenix, Ari- 
zona 85011. 

OVERSEAS Jobs — Europe. South 
America. Australia, Far East, ete, 2000 


Чопа! Airport. Box §36-P, Miami, Flori. 
da 33148. 


DON'T DIE Without a Wil! Blank 
Will Form Protects Your Family. Only 
$2.00 —Guaranteed! Order Today! Green, 
Box 105, Pinson, Alabama 35126. 


PLAY CHESS BY MAIL! 
WRITE AlphaScan, Incorporated, Post 
Office Box 2198, Hartford, Connecticut 


NEED Money-Debts Too Big? Quick 
Gash. Secret Emergency Loans. Free 
Consolidation Plan. Iniers 28 
ЖЫ Bulto 1404-22, Chicago (0004. 


WHO Else Wants Credit Cards? Learn 
How To Get Credit Cards Fast, Easy! 
Get New Credit Without Investigation. 
Box 908. Niceville, Florida 32678, 


WONDER SPONGE; When Wet Swells 
from 5x3x!a to S'2X35exl1/16. 3751.00. 


Riverside Specialty Supply Company. 120 
Beaufort Avenue, Livingston. New Jersey 
01033. 


MAGNETS, All Types, Specials-20 disc 
magnets. or 2 stick magnets, or 10 small 
bar magnets, or 8 assorted magnets, 
31.00. Maryland Magnet Company. Box 
192-B. Randallstown, Maryland 21133. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
58. 481 Thursion Road. Rochester, New 
York 14819. 


GINSENG WILD RED — Introductory 
Offer 50 Caps. P. О. Box 144. Manette 
Station, Bremerton. Washington 98310. 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. NIPCOS. 727 North Main. Las 
Vegas. Nevada 89101. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown. 
Pennsylvania 15401. 


WINEMAKERS: Free catalog, Fast 
Service. Arbolyn. Box 663. West Colum- 
bia. South Carolina 29169. 


FREE "Ecology" Litter Bag. People's 
Drug Company. Dallas. Georgia 30132. 


A COMING Whirlwind to sweep this 
earth! Pree Information! Write: Har. 
Vest PS, Jeferson City. Missouri 6101. 


MONEY? Happiness? Learn Truth on 
Anything, $3 refundable If Untrue. 
‘Truth Research Foundation, 221 Lake 
Avenue. New Orleans, Louisiana 70124. 


106A HAIR CARE 


LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shiffer 
Laboratories, Dept, 533. Box 398, Punta 

Florida 3395 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. "Terms Arranged. Lloyds-PSC, 
Rockford. Illinois 61108. 


HEARING Aid Catalog — Free! New 
“Hidden Miniature Aids. Save to a! 
(No Snlesmen) Write: "MoneySavers. 
Dept. 3PSC. 9530 Langdon, Sepulveda. 
California 91343. 


HEARING aids—Huge savings on tiny. 
all in the ear. eyeglasses. behind the ear 
and body models, Free home trial. Low 
as $10 monthly. Write for free catalog. 
Prestige, Dept. R-7. Box 10947, He 
‘Texas 11018. 


HEARING AIDS 


PRICE CATAL FREE! 


NEARSIGHTED? FARSIGHTED? 
мо more giasses to wear! Latest discoveries! 
Eye training course will improve your vision. 
Are your eyes worth $3.95? Mail cheque to! 


SEE-WELL COMPANY, Box 1010-PS3 
Postal Station “ʻA” Toronto 1, Ont., Canada 
GUARANTEE: Results within ten days or 
your money back. 


Ё super SAVINGS! Newest. Finest. 
8 А! types. Buy DIRECT & save up 
to HALF! No: salesmen. Sold by 
E AIR MAIL on HOME TRIAL. FREE 
р Catalog. _ Write: MONEYSAVERS, 
Dept. PS-3, 9530 Langdon Ave., 
[| Sepulveda, ‘Cal. 91343 
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RCA Institutes introduces 
the CASSETTE SYSTEM, 


An exciting concept-- 
new in RCA Institutes’ 
electronics home training 


It’s almost like having an instructor in your own home. 


Now, another breakthrough from the company that 
brought you AUTOTEXT! It’s the new RCA Insti- 
tutes’ CASSETTE SYSTEM, the innovative, learning- 
by-hearing approach designed to get you started 
more quickly and easily towards an electronics 
career. The CASSETTE SYSTEM adds an extra 
dimension to AUTOTEXT, RCA's step-by-step, plan- 
ned instruction which simplifies the mechanics of 
learning. As you play the cassette tapes, you'll 
have an instructor guiding you through your AUTO- 
TEXT lessons. Explaining the material as you read 
it. And now the CASSETTE SYSTEM is available as 
an optional extra to all students enrolling in basic, 
fundamental, and career programs. 


“HANDS-ON” TRAINING 


In addition, you get the all-important "Hands-On" 
training. You perform experiments and build a 
number of pieces of electronics test equipment 
that are yours to keep. In the Master TV/Radio 
Servicing program you build and keep an all solid- 
state black & white TV set and a color TV set, 
oscilloscope and multimeter. 
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CHOOSE FROM EXCITING CAREERS 
Whether your career goal is Radio/TV Servicing, 
Digital Technology, Communications or Industrial 
Electronics, RCA Institutes gets you started to- 
wards that career with the training you might have 
thought was too expensive, too drawn-out, or too 
hard to learn. 


NO SALESMAN WILL CALL 
If you're interested in an exciting, rewarding career 
in electronics, discover which RCA course or pro- 
gram is for you. Send the attached card or fill in 
the pese today. 


nc dad 
Institutes 


RCA Institutes, Inc., Home Study Dept. | 
320 West 31st Street 
| New York, N.Y. 10001 | 
| Name. Age. | 
| Address. | 


City. State Zip. 
| . Veterans: Check here о | 


The new '73 Ford Pickup is a great buy to start with. Its 
whole new generation of better ideas includes behind-the- 
seat storage space... full-foam seating... front disc brakes 
... the roomiest Ford pickup cab ever, and alot more. 

And right now you can get even more for your money: 
A specially equipped Explorer Special. It comes in F-100 
or F-250 models... .6%4’ or 8’ bodies .. .2- or 4-wheel drive. 
And offers you the choice of three special packages of 
popular options... all at special big savings. 

Special Package A: Choice of special exterior paints: 
Bright Lime, Grabber Blue, Burnt Orange * Special interior 
trim in Blue, Avocado or Orange * Color-keyed floor mats. 


Bright front bumper guards • Protective rubber front 
bumper strips • Bright windshield and drip mouldings * Ex- 
plorer name plate * Mag-style wheel covers (F-100 4 x 2) * 
Bright wheel covers (F-250 4 x 2) Unique lower body side 
tape stripe + Bright, low-mount Swing-Lok mirrors (long- 
arm western mirrors on Camper Specials) * Bright rope 
tie-down hooks on 6%” models * Bright pickup box side 
rails on 8' models. 

Special Package B: Package A plus...Power steering * 
Cruise-O-Matic. 

Special Package C: Package B plus... Air conditioning 
* Tinted glass. 

Come save real money on a package deal at your 
Ford Dealer's now! 


F-100 Explorer Special, shown with optional 
whitewall tires, tool stowage box and rear bumper. 
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Warning 
That Cigarette Smok 


18 mg"'tar;' 1.3 mj ain por cigarette, ЕТС Report Aug'72 
Р ЕЗ 
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